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(57)Abstract 

PROBLEM TO BE SOLVED: To improve a display state and raise 
the yield of a panel for reducing production cost by constituting 
such that a transparent support body having a luminous conversion 
layer is provided, so as to be faced to an insulation substrate having 
an organic electroluminescent cell made of an organic luminous 
layer or the like clamped with a cathode and an anode, and an 
active matrix circuit element for driving the cell, respectively at an 
upper level. 

SOLUTION: TFTs 2 to 6, and an organic electroluminescent cell 
clamped with a lower electrode 22 and an upper electrode 23. and 
formed out of an organic luminous layer 9 for forming each pixel are 
arranged on the insulation substrate 21 made of a glass panel, 
silicon wafer or the like. Furthermore, the upper electrode 23 
formed so as to have transmissivity in a visible ray zone and used 
as a cathode is preferably a laminate of a low work function material 
layer, such as Mg and Al coming in contact with the organic 
luminous layer 9 and giving a work function equal to or below 4 eV, 
and a transparent conductive layer such as ITO and ZnO, thereby 
improving electron injection efficiency. Also, a transparent support 
body 24 with a fluorescent conversion layer, containing a 
fluorescent pigment or a color filter luminous conversion layer 7. 
and the insulation substrate 21 are kept at the prescribed gap from 
each other via a spacer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic electroluminescence devices characterized by to prepare the luminescence conversion layer 
which are the organic electroluminescence eel which was pinched by an anode plate and cathode, and which 
consists of an organic luminous layer at least and the organic electroluminescence devices which prepared the 
active-matrix circuit which drives an organic electroluminescence eel on said insulating substrate, counters with 
said insulating substrate, is made to arrange a transparence base material on an insulating substrate, and changes 
luminescence from an organic electroluminescence eel on a transparence base material. 

[Claim 2] Organic electroluminescence devices according to claim 1 characterized by establishing said anode plate 
in the insulating substrate side of an organic electroluminescence eel, establishing said cathode in the transparence 
base material side of an organic electroluminescence cel. and cathode having 60% or more of permeability In a 400- 
800nm light field. 

[Claim 3] Organic electroluminescence devices according to claim 2 which the laminating of the layer and 
transparence conductive layer to which said cathode changes from a low work function ingredient 4.0eV or less is 
carried out, and are characterized by the low work function ingredient layer touching the organic luminous layer. 
[Claim 4] Organic electroluminescence devices according to claim 3 to which thickness of said low work function 
ingredient layer is characterized by being in the range of 1-lOOnm. 

[Claim 5] Organic electroluminescence devices given in claim 3 to which said low work function ingredient layer is 
characterized by being chosen out of a Magnesium alloy and an aluminium alloy thru/or any 1 term of 4. 
[Claim 6] Organic electroluminescence devices according to claim 2 characterized by carrying out the laminating of 
the volume phase and transparence conductive layer in contact with an organic luminous layer, and for said volume 
phase consisting of the fluoride or oxide of alkali metal or alkaline earth metal, and locating said cathode in the range 
whose thickness is 0.2-1 Onm. 

[Claim 7] Organic electroluminescence devices given in any 1 term of claims 3-6 to which said transparence 
conductive layer is characterized by being chosen out of the oxide of an indium and/or tin, or a zincic acid ghost 
[Claim 8] Organic electroluminescence devices given in any 1 term of claims 2-7 characterized by said anode plate 
consisting of the metal which has a work function 4.6eV or more. 

[Claim 9] Organic electroluminescence devices given in any 1 term of claims 2-8 which the laminating of the high 
work function metal layer in which said anode plate has a work function 4.6eV or more, and the low resistive layer 
which has the resistivity below 10-5ohmcm is carried out, and are characterized by the high work function metal 
layer touching the organic luminous layer. 

[Claim 10] Organic electroluminescence devices according to claim 1 characterized by establishing said cathode in 
the insulating substrate side of an organic electroluminescence eel, establishing said anode plate in the 
transparence base material side of an organic electroluminescence eel, and having 60% or more of permeability in 
the light field whose anode plate is 400-800nm. 

[Claim 11] Organic electroluminescence devices according to claim 10 to which said anode plate is characterized by 
being chosen out of the oxide of an indium and/or tin, or a zincic acid ghost 

[Claim 12] Organic electroluminescence devices given in claim 10 which the laminating of the low work function 
ingredient layer in which said cathode has a work function 4.0eV or less, and the low resistive layer which has the 
resistivity below 10-5ohmcm is carried out, and is characterized by the low work function ingredient layer touching 
the organic luminous layer thru/or any 1 term of 1 1. 

[Claim 13] Organic electroluminescence devices according to claim 12 to which thickness of said low work function 
ingredient layer is characterized by being in the range of 2-100nm. 

[Claim 14] Organic electroluminescence devices given in any 1 term of claims 12-13 characterized by choosing said 
low work function ingredient from a Magnesium alloy and an aluminium alloy. 

[Claim 15] Organic electroluminescence devices according to claim 10 characterized by carrying out the laminating 
of the volume phase and transparence conductive layer in contact with an organic luminous layer, and for said 
volume phase consisting of the fluoride or oxide of alkali metal or alkaline earth metal, and locating said cathode in 
the range whose thickness is 0.2-1 Onm. 

[Claim 16] Organic electroluminescence devices given in any 1 term of claims 1-15 characterized by said insulating 
substrate being a glass substrate. 

[Claim 17] Organic electroluminescence devices given in any 1 term of claims 1-15 characterized by said insulating 
substrate being a silicon substrate. 




for any 
translation. 
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[Claim 18] Organic electrotuminesc^^Hie vices given in any 1 temn of claims 1-17 to v^^^said active-matrix 
circuit part Is characterized by beingrovered with the insulating layer. 

[Claim 19] Organic electroluminescence devices given in any 1 term of claims 1-18 characterized by protecting the 
outside surface of an organic electroluminescence eel by the transparent insulator layer. 

[Claim 20] Organic electroluminescence devices according to claim 19 characterized by said transparence insulator 
layer consisting of an inorganic oxide, inorganic nitrides, or those mixture. 

[Claim 21] Organic electroluminescence devices according to claim 19 to 20 characterized by said transparence 
insulator layer consisting of a fluorine content macromolecule. 

[Claim 22] Organic electroluminescence devices given in any 1 term of claims 1-21 characterized by said 
transparence base material being a glass substrate. 

[Claim 23] Organic electroluminescence devices given in any 1 term of claims 1-22 characterized by said 
luminescence conversion layer consisting of a color filter. 

[Claim 24] Organic electroluminescence devices given in any 1 term of claims 1 -22 characterized by consisting of 
the fluorescence conversion layer in which said luminescence conversion layer contains a fluorochrome. 
[Claim 25] Organic electroluminescence devices given in any 1 term of claims 1 -24 characterized by being in the 
range whose distance between said insulating substrates and said transparence base materials is 1-20 micrometers. 



[Translation done.] 
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* NOTICES * 

JPO and NO I PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film mold device which emits light, applying electric field to 
the luminous layer which consists of an organic compound in detail about organic electroluminescence devices. 
[0002] 

[Description of the Prior Art] Although what doped Mn which is an emission center, and rare earth elements (Eu. Ce, 
Tb, Sm, etc.) is common to ZnS, CaS, SrS. etc. which are the II-VI group compound semiconductor of an inorganic 
material as an electroluminescence (EL) component of a thin film mold conventionally The EL element produced 
from the above-mentioned inorganic material has the high (- 200 V) trouble that the cost of difficulty (especially 
blue) and 4 circumference drive circuits has the high formation of the need (SO-IOOOHz) and 2 driver voltage 3 
having 1 full color alternating current drive. 

[0003] However, development of the EL element using an organic thin film came to be performed in recent years for 
amelioration of the above-mentioned trouble. In order to raise luminous efficiency especially, the class of electrode 
is optimized for the purpose of the improvement in effectiveness of the carrier impregnation from an electrode, an 
extensive Improvement of luminous efficiency is made as compared with the EL element using single crystals, such 
as the conventional anthracene, by development (Appl.Phys.Lett., 51 volumes, 913 pages, 1987) of the organic 
electroluminescence devices which prepared the electron hole transportation layer which consists of aromatic 
series diamine, and the luminous layer which consists of the aluminum complex of 8-hydroxyquinoline, and the 
practical use property is approached. 

[0004] Besides the electroluminescence devices using the above low-molecular ingredients, as an ingredient of a 
luminous layer Pori (p-phenylenevinylene) (others [ 1990 / Nature, 347 volumes, 539 pages, and ]), Pori [2- 
methoxy~5-(2-ethylhexyloxy)-1, 4-phenylenevinylene] (others [ 1991 / Appl.Phys.LetL, 58 volumes. 1982 pages, 
and ]), Development of the electroluminescence devices using polymeric materials, such as Pori (3-alkyl thiophene) 
(others [ 1991 / Jpn.J.Appl.Phys.30 volume, LI 938 page, and ]), Development of the component (application physics, 
61 volumes, 1044 pages, 1992) which mixed a low-molecular luminescent material and a low-molecular electronic 
transition ingredient to macromolecules, such as a polyvinyl carbazole, is also performed. Moreover, doping 
fluorochromes for laser, such as a coumarin, by using the aluminum complex of 8-hydroxyquinoline as a host 
ingredient, for example (J. Appl.Phys.65 volume, 3610 pages, 1989) etc. is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] Although a matrix address system (JP.2-66873,A; an institute-of- 
telecommunications-engineers technical research report OME89-1989 [ 46, 37, ]) is generally adopted in order to 
use the above organic electroluminescence devices as a display panel, what (an institute-of-telecommunications- 
engineers technical research report, OME88-1988 [ 47, 35, ]) brightness decreases with reduction in a duty ratio, 
and that a cross talk occurs pose a practically big problem with the increment in the number of pixels. Furthermore, 
it will be necessary to carry out high brightness luminescence momentarily at the time of a dynamic drive, and the 
increment in driver voltage and decline in power conversion effectiveness will be caused as a result with the 
increment in the number of the scanning lines. 

[0006] In order to solve the problem of this passive-matrix drive method, it is possible to drive organic 
electroluminescence devices in an active-matrix circuit (JP,6-325869,A; JP,7-122360,A; JP.7-1 22361,A; JP.7- 
1 22362,A; JP,8-54836,A; JP,8-330600,A). However, there is a big trouble about full-color-izing. 
[0007] The method which carries out patterning of the :1 organic light emitting device by which some proposals are 
made, and carries out plane configuration until now according to each luminescent color (RGB) about the method of 
full-color-izing (Appl.Phys.Lett., 69 volumes, 3117 pages, 1996), 2) The method using minute resonator structure 
(Jpn.J.Appl.Phys.34 volume, LI 234 page, 1995), 3) The method (JP,7-142169,A) which combines a white light 
emitting device and a color filter, the method (JP,3-152897,A) which combines 4 blue light emitting device and a 
fluorescence conversion layer, method which carries out the laminating of the 5RGB luminous layer (France patent 
No. 2,728.082). 

[0008] The method of 1 ) is difficult to apply to a process top organic layer, and has the problem that wavelength 
shifts with a needing [ the method of 2 ]-expensive half mirror angle of visibility. It will be necessary to take an 
insulation perpendicularly and wiring will become very complicated about wiring of RGB each luminous layer by 
making it a laminating mold by the method of 3). 3) And in the method of 4. an organic layer is both the method 
which a formula can now adopt as a full color panel from the ability to form in solid one. 
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[0009] Since the number of pixels ol^j^evel beyond a QVGA specification (320x240 assumed* a full color 

panel becomes an active-matrix drive mold fundamentally. The method of reconciling thl^Pove -mentioned method 
of 3 and 4 with an active-matrix circuit is required. Until now, by the approach (JP,6-325869»A) currently indicated, 
the organic electroluminescence eel of each pixel is formed on the same substrate as the component (TFT) of an 
active-matrix drive circuit, and the luminescence conversion layer (a color filter layer or fluorescence conversion 
layer) is formed in the outside of a substrate, or the component side, the sectional view in which drawing 1 shows 
typically the conventional example of structure of general organic electroluminescence devices — it Is — 1 — a 
transparence substrate, and 2-6 — in an anode plate and 9. an organic luminous layer and 10 express cathode and, 
as for TFT and 7, 1 1 expresses [ a luminescence conversion layer and 8 ] a tooth-back base material respectively. 
[0010] However, although the making process of a luminescence conversion layer becomes the TFT formation back, 
since considering the manufacture process of TFT TFT already formed with developers, such as alkali used at the 
time of patterning of a luminescence conversion layer, has damage, the protective coat which bears wet process 
must be formed in a TFT part since [ moreover. ] considering the yield as a panel the yield of the whole panel 
becomes the multiplication of the TFT yield and the luminescence conversion layer yield — considerable extent — 
becoming low is expected. 
[0011] 

[Means for Solving the Problem] The problem of the above-mentioned yield on a production process is a technical 
problem which must be conquered for implementation of a full color panel. The active-matrix drive to which the 
manufacture yield of the whole panel does not fall in view of the above-mentioned actual condition is possible for 
this invention person etc., and it aims at offering the organic electroluminescence devices which can perform a full 
color display. That is. this inventions are the organic electroluminescence eel which was pinched by an anode plate 
and cathode and which consists of an organic luminous layer at least, and the organic electroluminescence devices 
which prepared the active-matrix circuit which drives an organic electroluminescence eel on said substrate, counter 
with said substrate, arrange a transparence base material at an insulating substrate top, and consist in the organic 
electroluminescence devices characterized by to prepare the luminescence conversion layer which changes 
luminescence from an organic electroluminescence eel on said transparence base material. 
[0012] 

[Embodiment of the Invention] Hereafter, the organic electroluminescence devices of this invention are explained 
according to an accompanying drawing, the sectional view showing typically the example of structure of the general 
organic electroluminescence devices by which drawing 2 is used for this invention — it is — 21 — in a lower 
electrode and 9, an organic luminous layer and 23 express an up electrode, and. as for a substrate, and 2-6, 24 
expresses [ TFT and 22 ] a transparence base material respectively. If a substrate 21 serves as an organic 
electroluminescence eel and a base material of a TFT part and the process temperature in a TFT production 
process (membrane formation of amorphous silicon, polycrystalline silicon, CdSe. etc.) is taken into consideration, a 
thing with the thermal resistance of 200 degrees C or more will be desirable, and the plate of a quartz or glass, a 
silicon wafer, etc. will be used. When especially a silicon wafer is used, there is an advantage which can form 
polycrystalline silicon TFT with high definition beforehand. Active-matrix circuits other than TFT are also usable to 
this invention, for example, the active drive by the metal / insulator / metal (MIM) component is also possible. With 
amorphous silicon, since process temperature becomes low, a resin substrate can also be used in addition to said 
substrate. However, since gas barrier property is needed in the ease of a resin substrate, it is necessary to prepare 
the gas barrier layer by silicon oxide, a silicon nitride, etc. at least in one side of a substrate. 

[0013] The structure of TFT has shown what is called a reverse stagger mold to drawing 2 . It consists of the gate 
electrode 2, gate dielectric film 3, the semi-conductor layer 4. the ohmie contact layer 5, the source, and the drain 
electrodes 6a and 6b. Although only TFT of the last stage is shown in drawing 2 , in order to carry out the active 
drive of the organic electroluminescence eel, at least two TFT(s) for switching and one capacitor are required. The 
concrete example of circuitry is shown in drawing 3 . What showed the active drive circuit of drawing 3 typically to 
the plane is shown in drawing 4 . 

[0014] On a substrate 21, the organic electroluminescence eel which consists of the organic luminous layer 9 
inserted into the lower electrode 22 and the up electrode 23 which form each pixel is prepared. Since luminescence 
from an organic luminescence eel is taken out through an up electrode, an up electrode needs to have 60% or more 
of permeability in a visible region (400-800nm). In order to obtain luminescence from an organic luminous layer, it is 
necessary to pour in an electron hole and an electron from each electrode, to make it recombine in an organic 
luminous layer, and to excite the component of an organic luminous layer. Let an up electrode be cathode in this 
Invention by making into an anode plate the :A. lower electrode which is shown below and with which the approach 
of two kinds of charge impregnation is devised. 

B. Let an up electrode be an anode plate by using a lower electrode as cathode. 

Approach A and Approach B — also in any, it is as having mentioned already that it is the need that an up electrode 
has transparency in a visible region. Hereafter, the component configuration in an all directions method is explained 
in full detail. 

[0015] Since transparency is not required of <Approach A> lower electrode (anode plate), the metal which usually 
fills the work function needed for a hole iruection is used. The metal which 4.6eV or more is desirable as a value of a 
woric function, and fulfills this value For example, according to the chemistry handbook (edited by Chemical Society 
of Japan the basic volume II of the 3rd edition, 493-494 pages, Maruzen, 1 984) Gold, silver, copper, iridium, 
molybdenum, niobium, nickel, an osmium, Metals and those alloys, such as palladium, platinum, a ruthenium, a 
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tantalum, and a tungsten. Conductix^^^^mers, such as metallic oxides, such as an oxicj^^^bbreviates to ITO 
below) of an indium and/or tin. copper iodide or polypyrrole, the poly aniline, and Pori (3^Bmy}thiophene), are 
mentioned. Moreover, in order to lower wiring resistance, it is also possible to carry out the laminating of the above- 
mentioned metal on other low resistance electrical conducting materials, and to lower the resistance as the whole. 
5-1000nm of thickness of a lower electrode is usually about 10-500nm preferably. 

[001 6] Although a transparent electrode is required as an up electrode (cathode), in order to pour in an electron 
efficiently, the ingredient which has a work function 4.0eV or less is desirable. However, the work function of a 
transparence oxide conductor like ITO or ZnO is 4.6eV or more, and it is difficult to use as cathode. Then, the work 
function ingredient 4.0eV or less was thinHllm-ized to extent which has sufficient permeability, it formed on the 
organic luminous layer, and carrying out the laminating of said transparence electric conduction film on It found out 
that rt was an effective approach. Similarly according to the chemistry handbook, the alloy constituent of metals, 
such as aluminum, barium, calcium, a cerium, an erbium, europium, a gadolinium, a hafnium, an indium, a lanthanum, 
magnesium, manganese, neodium. a scandium, samarium, an yttrium, zinc, and a zirconium, and a these metals and 
the metal with which the work function mentioned previously has the value of 4.6eV or more is used as the 
aforementioned low work function ingredient 4.0eV or less, moreover, LaB6 etc. — a compound ingredient is also 
possible for this purpose. 1-100nm of thickness of this low work function Ingredient layer is about 0.5-50nm 
preferably from the request of transparency. The laminating of the transparence conductive layers, such as the 
above-mentioned ITO and ZnO, is preferably carried out by about 10-500nm 5-1000nm of thickness on this low 
work function ingredient layer. Since the active drive circuit which has switching and a memory to each lower 
electrode is formed on the substrate, solid membrane formation Is sufficient over [ electrode / up ] the whole 
screen product. 

[001 7] Instead of the above-mentioned low work function ingredient layer, the volume phase which makes easy 
electron injection from cathode to a luminous layer according to the tunnel obstruction effectiveness may be used, 
as the ingredient used for this purpose — alkali-metal fluorides, such as LiF and NaF. MgF2. and CaF2 etc. — it 
consists of the oxide of alkaline earth metal, such as alkali-metal oxides, such as a fluoride of alkaline earth metal, 
and Li2 O. and MgO, BaO, and since it is these ingredient insulation, as thickness, the range of 0.2-1 Onm is 
desirable. 

[0018] The vacuum evaporation technique according [ the formation approach of a lower electrode and an up 
electrode ] to a resistance heating method or an electron beam method, a sputtering technique, an ECR spatter, the 
ion beam spatter method, etc. are used. Next, the structure of the organic luminous layer 9 is explained. Although it 
is also possible to form luminescent material by the monolayer, in order to make luminous efficiency high, the 
structure which contains an electron hole transportation layer and an electronic transportation layer at least is 
desirable. Drawing 5 is the sectional view showing typically the example of structure of the general organic 
electroluminescence eel used for this invention. In a lower electrode (anode plate) and 41 , an electron hole 
transportation layer and 42 express an electronic transportation layer, and 23 expresses [ 21 / a substrate and 22 ] 
an up electrode (cathode) respectively. 

[0019] As conditions required of the ingredient of the electron hole transportation layer 41. the hole-injection 
effectiveness from the lower electrode 22 Is high, and it is required to be the ingredient which can convey the 
poured-in electron hole efficiently. For that purpose, ionization potential Is small, from the light of the light, 
transparency is high, hole mobility Is large, It excels in stability further, and, moreover. It is required that it should be 
hard to generate the impurity used as a trap at the time of manufacture and use. When the application for a 
mounted display is considered in addition to the above-mentioned general demand, thermal resistance is further 
required of a component. Therefore, the ingredient which has the value of 70 degrees 0 or more as Tg is desirable. 
[0020] The arolnatic series diamine compound which connected the 3rd class aromatic amine units, such as 1 and 
1 -screw (4-G p^olylamlno phenyl) cyclohexane, as such an electron hole transportation ingredient, for example 
(JP,59-1 94393.A). The aromatic amine which two or more fused aromatic rings permuted by the nitrogen atom 
including two or more tertiary amine represented with a 4 and 4'-screw [N-(1-naphthyl)-N-phenylamino] biphenyl 
(JP, 5-234681. A), The aromatic series triamine which has starburst structure with the derivative of triphenyl 
benzene (U.S. Pat. No. 4,923.774), Aromatic series diamines, such as N, N'-diphenyl-N, and N*-screw (3- 
methylphenyl) biphenyl-4.4 -diamine (U.S. Pat. No. 4,764,625). alpha, alpha, alpha*, and alpha'-tetramethyl - alpha and 
alpha -screw (4-G p-tolylamino phenyl)-para xylene (JP.3-269084,A), As the whole molecule, a triphenylamine 
derivative unsymmetrical in three dimensions (JP,4-1 29271,A). The compound which the aromatic series diamine 
radical permuted by the pyrenyl radical (JP,4-1 75395,A). The aromatic series diamine which connected the 3rd class 
aromatic amine unit by ethylene (JP,4-2641 89,A), The aromatic series diamine which has styryl structure (JP.4- 
290851, A), What connected the aromatic series tertiary amine unit by the thiophene radical (JP.4-304466AX 
Starburst mold aromatic series triamine (JP.4-308688A), A benzyl phenyl compound (JP,4-364153,A), the thing 
which connected tertiary amine by the fluorene radical (JP.5-25473,A). A triamine compound (JP.5-239455,A). a 
bis-dipyridyl amino biphenyl (JP,5-320634,A), N, N. and N-triphenylamine derivative (JP.6-1972.A). The aromatic 
series diamine which has phenoxazine structure (JP,7-138562,A), A diamine phenyl phenanthridine derivative (JP,7- 
252474,A), A hydrazone compound (JP.2-31 1 591,A), a silazane compound (U.S. Pat. No. 4.950,950 official report), a 
silanamlne derivative (JP,6-49079,A), a phosphamine derivative (JP.6-25659,A). the Quinacrldone compound, etc. 
are mentioned. These compounds may be used independently, and if needed, it may mix respectively and they may 
be used. 

[0021] In addition to the above-mentioned compound, as an Ingredient of the electron hole transportation layer 41. a 
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polyvinyl carfoazole and polysilane (^^Bhys.Lett.. 59 volumes. 2760 pages. 1991). Poly^^^FAZEN (JP.5- 

31 0949 A), a polyamide (JP,5-310949.A). A polyvinyl triphenylamine (JP,7-53953.A). thel^PFomolecule which has a 

triphenylamine frame {JP.4-133065.A), The macromolecule which connected the triphenylamine unit by the 

methylene group etc. (Synthetic Metals. 55 to 57 volumes. 4163 pages. 1993). Polymeric materials, such as 

polymethacrylate (J. Polym.Sci.. Polym.Chem.Ed. 21 volumes. 969 pages. 1983) containing aromatic amine, are 

mentioned. 

[0022] The electron hole transportation layer 41 is formed by carrying out the laminating of the above-mentioned 
electron hole transportation ingredient on said lower electrode 22 with the applying method or a vacuum deposition 
method. In the case of the applying method, additives which do not become a hole trap according to one sort or two 
sorts or more, and the need about an electron hole transportation ingredient, such as binder resin and a spreading 
nature amelioration agent, are added, it dissolves, a spreading solution is prepared, and it applies on an anode plate 
22 by approaches, such as a spin coat method, and it dries and the electron hole transportation layer 41 is formed. 
A polycarbonate, polyarylate, polyester, etc. are mentioned as binder resin. Since it will reduce hole mobility if binder 
resin has many additions, little direction is desirable and its 50 or less % of the weight is usually desirable. 
[0023] After paying electron hole transportation ingredients to the crucible installed In the vacuum housing and 
exhausting the inside of a vacuum housing to about 1 0 - 4Pa with a suitable vacuum pump, in the case of vacuum 
evaporation technique, a crucible is heated, an electron hole transportation ingredient is evaporated in it. and the 
electron hole transportation layer 4 is made to form on the anode plate 2 on the substrate 1 which faced each other 
with the crucible and was placed. When forming the above-mentioned electron hole transportation layer 41. a low- 
battery drive can be enabled by doping the metal complex of aromatic carboxylic acid and/or a metal salt (JP,4- 
320484,A), a benzophenone derivative and a thio benzophenone derivative (JP.5-295361,A), and fullerene (JP.5- 
331458,A) by 10-3 - 10% of the weight of concentration, and making the electron hole as a free carrier generate as 
an acceptor further. 

[0024] 10-300nm of thickness of the electron hole transportation layer 41 is usually 30-1 OOnm preferably. In order 
to form such a thin film uniformly, generally a vacuum deposition method is used well. In order to raise the lower 
electrode 22 and contact of the electron hole transportation layer 41, as shown in drawing 6 , it is possible to form 
the anode plate buffer layer 40. A thin film with it can be formed, stability, i.e., the melting point, and glass transition 
temperature are thermally high, and 1 00 degrees C or more are required as 300 degrees C or more and a glass 
transition temperature as the melting point [ the good contact to an anode plate and ] [ uniform as conditions 
required of the ingredient used for an anode plate buffer layer ] Furthermore, It is mentioned that ionization 
potential is low and the hole Injection from an anode plate is easy and that hole mobility is large. Until now for this 
purpose A porphyrin derivative and a phthalocyanine compound (JP,63-295695A), Star bust mold aromatic series 
triamine (JP.4-308688.A), A hydrazone compound (JP,4-320483,A). the aromatic series diamine derivative of an 
alkoxy permutation (JP.4-220995,A). A p-(9-anthryl)-N and N-G p-tolyl aniline (JP.3-1 1 ^4B5A\ Poly thienylene 
vinylene and Polly p-phenylenevinylene (JP.4-145192,A), Organic compounds, such as the poly aniline (refer to 
Appl.Phys.Lett. 64 volumes, 1245 pages, and 1994), Metallic oxides (the 43rd applied-physics relation union lecture 
meeting, 27 a-SY-1996 [ 9 or ]), such as spatter carbon film (JP,8-31 573,A), and a banazin san ghost, ruthenium 
oxide, a molybdic-acid ghost are reported. 

[0025] A porphyrin compound or a phthalocyanine compound is mentioned as a compound often used as the above- 
mentioned anode plate buffer layer ingredient These compounds may have the central metal and the thing of a non- 
metal is sufficient as them. As an example of these desirable compounds, It is :porphin [ to which the following 
compounds are mentioned ] 5, 10, and 15, 20-tetrapod phenyl-21H. and 23H-porphin 5, 10, and 15, 20-tetrapod 
phenyl-21H. and 23H-porphin cobalt (U). 

5. 10, 15, 20-tetrapod phenyl-21H, and 23H-porphln copper (11) 
5, 10. 15, 20-tetrapod phenyl-21H, and 23H-porphin zinc (11) 

5. 10. 15. and 20-tetra-phenyl-21 vanadium [ H and 23H-porphln ] (IV) oxide 5. 10. and 15. 20-tetrapod (4-pyridyl)- 
21 H. 23H-porphin 29H. and 31H-phthalocyanine copper (II) phthalocyanine zinc (11) Phthalocyanine 
CHITANFUTAROSHIANIN oxide magnesium phthalocyanine lead phthalocyanine copper (II) 4, 4', 4". 4"'-tetraaza- 
29H, and 31H-phthalocyanlne [0026] Although thin film formation Is possible also for the case of an anode plate 
buffer layer like an electron hole transportation layer, in the case of an inorganic substance, a spatter, electron 
beam vacuum deposition, and a plasma-CVD method are used further. 3-1 OOnm of thickness of the anode plate 
buffer layer 40 formed as mentioned above is usually 10-50nm preferably. 

[0027] The electronic transportation layer 42 is formed on the electron hole transportation layer 41. An electronic 
transportation layer is formed from the compound which can convey the electron from cathode in the direction of 
an electron hole transportation layer efficiently in inter-electrode [ which was able to give electric field ]. As an 
electronic transportability compound used for the electronic transportation layer 42, the electron irxjection 
effectiveness from the up electrode (cathode) 23 is high, and it Is required to be the compound which can convey 
the poured-in electron efficiently. For that purpose, to be the compound which the Impurity which an electron 
affinity is targe, and electron mobility is moreover large, is further excellent in stability, and series as a trap cannot 
generate easily at the time of manufacture and use is demanded. 

[0028] As an ingredient which fulfills such conditions, aromatic compounds, such as a tetra-phenyl butadiene 
(JP.57-51781.A), Metal complexes, such as an aluminum complex of 8-hydroxyqu incline ( JP.59-1 94393,A), The 
metal complex of a 10-hydroxy benzo[h] quinollne (JP.6-322362AX a mixed ligand aluminum chelate complex (JP,5- 
198377,A — ) JP,5-198378A JP,5-214332A a JP,6-172751 A cyclopentadlene derivative (JP.2-289675A). A peri 
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non derivative (JP,2-289676AX an diazole derivative (JP,2-21679M). A bis-sty^^kpzene derivative 

(JP. 1-245087^, 2-222484 official report), A perylene derivative (JP,2-189890A. 3-791 l^Et report), A coumarin 
compound (JP,2-1 91 694A 3-792 official report), A rare earth complex (JP,1-256584A). a JISUCHIRIRU pyrazine 
derivative (JP.2-252793A). p-phenylene compound (JP,3-33183,A), a thiadiazolo pyridine derivative (JP,3-37292,AX 
A pyrrolo pyridine derivative (JP,3-37293,AX a NAFUCHI lysine derivative (JP,3-203982>^). a silole derivative (03 or 
70th spring annual convention [ of the Chemical Society of Japan ], 2D 1 02, and 2D1 1996), etc. are mentioned 
[0029] 10-200nm of thickness of the electronic transportation layer 42 is usually 30-100nm preferably. Although an 
electronic transportation layer can also be formed by the same approach as an electron hole transportation layer, a 
vacuum deposition method is usually used. Being the purpose which changes the luminescent color, while raising the 
luminous efficiency of a component, for example, doping fluorochromes for laser, such as a coumarin. by using the 
aluminum complex of 8-hydroxyquinoline as a host ingredient (J. Appl.Phys., 65 volumes. 3610 pages, 1989) etc. is 
performed. As for the advantage of this approach, usable and are mentioned also for an usable and 4 filmy 
fluorochrome with luminous efficiency bad [ the fluorochrome from which luminescence wavelength starts adjustable 
and 3 concentration quenching by selection of improvement and two fluorochromes ] by the fluorochrome of one 
well head. 

[0030] Also in the purpose which improves the drive life of a component, it is effective to dope a fluorochrome by 
using said electronic transportation ingredient as a host ingredient. For example, the luminescence property, 
especially drive stability of a component can be greatly raised by doping condensed multi-ring aromatic series rings 
(JP,5-198377A). such as a naphthacene derivative (JP,4-335087A) represented by rubrene. the Quinacridone 
derivative (JP.5-70773,A), and perylene, 0.1 to 10% of the weight to a host ingredient by using metal complexes, 
such as an aluminum complex of 8-hydroxyquinoline. as a host ingredient. 

[0031] As a host ingredient, when the electronic transportation layer 42 plays the role, the above-mentioned 
electronic transportability compound is mentioned, for example, and when the electron hole transportation layer 41 
plays a role of a host ingredient, an above-mentioned aromatic amine compound and an above-mentioned hydrazone 
compound are mentioned. Although it is doped by homogeneity in the direction of thickness of each class when the 
above-mentioned dopant is doped in an electron hole transportation layer and/or an electronic transportation layer, 
there may be concentration distribution in the direction of thickness. For example, it may dope only near the 
interface with an electron hole transportation layer, or you may dope near the cathode interface conversely. 
[0032] In this invention, in order to attain full color luminescence, the following two approaches can be considered. 
One is the approach of making carry out white luminescence of the component, and decomposing the white light 
into three colors of blue, green, and red, using KARAFIRUTA as a luminescence conversion layer. Three colors of 
blue, green, and red are obtained by carrying out blue luminescence of the component, and blue's taking out the blue 
glow in a color as it is by using a fluorescence conversion layer as a luminescence conversion layer, and performing 
color conversion with a green fluorescence ingredient and a red fluorescence ingredient about green and red as 
another approach. Therefore, it is necessary to consider as the lamination in which white luminescence or blue 
luminescence is possible as an organic luminous layer. For this purpose, a luminescence function can be given to for 
example, an electronic transportation layer, and it can consider as the following lamination. 

[0033] As shown in drawing 7 , in white luminescence, the electronic transportation layer 42 can be divided into 
three fields 42a. 42b. and 42c, blue luminous layer 42a. green luminous layer 42b, red luminous layer 42c, then 
luminescence from each class can pile up and be put together from the direction which touches the electron hole 
transportation layer 41 , and white luminescence can be obtained in it. In order to maintain white color balance, it can 
do easily by adjusting the thickness of each red luminous layer from blue. It can be used for the host ingredient and 
pan which are used for the electronic transportation layer mentioned already as an ingredient used for the luminous 
layer of each color combining dope coloring matter. 

[0034] In blue luminescence, blue luminescence can be obtained in the already mentioned electronic transportation 
layer ingredient according to the host ingredient in which blue fluorescence is shown, and the structure shown in 
drawing 5 and drawing 6 by forming the electronic transportation layer which doped the blue fluorochrome if needed. 
As an approach of raising the luminous efficiency of organic electroluminescence devices further, the laminating of 
the electron injection layer 43 can also be further carried out on the electronic transportation layer 42 (refer to 
drawing 8 ). It is required for the compound used for this electron injection layer 43 that the electron injection from 
cathode should be easy and electronic transport capacity should be still larger. The aluminum complex of the 8- 
hydroxyquinoline already mentioned as an electronic transportation layer ingredient as such an electronic 
transportation ingredient. The system which distributed an OKISA diazole derivative (others [ 1989 / 
Appl.Phys.Lett, 55 volumes, 1489 pages, and ]) and them to resin, such as a polymethyl methacrylate (PMMA), 
(Appl.Phys.Lett., 61 volumes, 2793 pages, 1992), phenanthroline derivative (JP.5-331459>^), 2-t-butyl -9, 10-N. and 
N'-dicyano anthraquinone diimine (Phys.Stat.Sol. (a) — ) n mold hydrogenation amorphous carbonization silicon, n 
mold zinc sulfide, n mold zinc selenide. etc. will be mentioned in 142 volumes. 489 pages, and 1994. 5-200nm of 
thickness of an electron irxjection layer is usually 10-100nm preferably. 

[0035] Since transparency is not required of <Approach B> lower electrode (cathode), the metal which usually fills 
the work function needed for electron injection is used. Although 4.0eV or less is desirable as a value of a work 
function, the metal which fulfills this value tends to oxidize, and if an oxide film generates on a front face, electron 
irxjection will become difficult in many cases. Moreover, in case patterning of the low work function metal is carried 
out using wet process, it is thought that neither scaling nor corrosion is avoided. Therefore; as for most parts, it is 
desirable to form with the metal of low resistance, for example, copper, aluminum, etc.. using only the surface part of 
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nij^^ingredient layer. 2-100nm of thickness of this j^^^'^ 



a tower electrode as a low work funl|^yingredient layer. 2-100nm of thickness of this J^^^rk function Ingredient 
layer is about 5-50nm preferably. 

[0036] In this case, a low work function ingredient layer can be formed for example, by the vacuum deposition 
approach. As shown in drawing 2 , the source and the drain electrode of TFT for an active drive are covered with 
the insulating protective coat 1 2 in order to prevent a short circuit with an up electrode. This insulating protective 
coat serves as wrap appearance completely except the part of a lower electrode. If a TFT part and this insulating 
protective coat are doubled, the distance from a lower electrode to the summit of an insulating protective coat will 
be set to about 3 micrometers. Since the thickness of a low work function ingredient layer is very thin as mentioned 
above and a level difference piece is easily raised at the wall edge in a vacuum deposition method, only the part on 
a lower electrode is connected electrically. Since the part formed on the insulating protective coat is in an insulating 
condition electrically, it does not carry out contribution of what to luminescence, either. 

[0037] The ingredient mentioned by Approach A is used as said tow work function ingredient. Moreover, the volume 
phase shown by Approach A can be used instead of the above-mentioned low work function layer. It is Approach A 
and an ingredient and thickness are already described. Although a transparent electrode is required as an up 
electrode (anode plate), in order to pour in an electron hole efficiently, the ingredient which has a work function 
4.6eV or more is desirable. For this purpose, a transparence oxide electrical conducting material like ITO or ZnO is 
used. Before forming the up electrode by transparence oxide electric conduction, metals with a more high work 
function (gold, palladium, etc.) may be formed in the translucent condition, and a component property may be raised 

[0038] Since it is the need that membranes are formed without raising a level difference piece also on the wall side 
face of the insulating protective coat described previously as the formation approach of an up electrode, the 
approach of forming membranes with sufficient covering power by whenever [ low-vacuum ] like a spatter is 
desirable. The laminating of the up transparence conductive layer is preferably carried out by about 1 0-500nm 5- 
lOOOnm of thickness. Moreover, solid membrane formation is sufficient over [ electrode / up ] the whole screen 
product 

[0039] About the structure of the organic luminous layer 9. it becomes the order of a laminating contrary to the 
lamination stated by Approach A. That is, in the configuration of drawing 5 . it becomes the order of a substrate, a 
lower electrode, an electronic transportation layer, an electron hole transportation layer, and an up electrode. The 
same is said of the structure of drawing 6 and drawing 7 . Finally, the transparence base material 24 with which the 
luminescence conversion layer 7 and it are formed is explained. In addition to taking out luminescence from an 
organic electroluminescence eel in support of a luminescence conversion layer, the role of a transparence base 
material has the function intercepted from the open air for closing a component Although glass, a quartz, and the 
resin that carried out the coat of the suitable gas barrier layer are used for this purpose, when a glass plate takes 
into consideration cost thermal resistance, and chemical resistance, generally it is desirable. 

[0040] About a luminescence conversion layer, two methods are in the appearance mentioned already. In combining 
with a white light emitting device, it forms a color filter on said transparence base material with a black matrix. 
There are not a color filter technique of existing [ the formation approach ] and a place which changes in any way. 
In the case of a fluorescence conversion layer, what distributed the fluorochrome to the resin medium instead of the 
pigment is used. It is also possible to give the function of a color filter to fluorescence conversion and coincidence. 
[0041] Although the transparence base material with which the insulating substrate which was produced as 
mentioned above, and which supports organic electroluminescence devices, and the luminescence conversion layer 
were formed is intercepted from the open air with a suitable spacer, heat curing, or photo-curing resin and the 
closure is carried out it is desirable to use a thing with a size of 1-20 micrometers as a spacer in that case, and to 
specify the distance between an insulating substrate and a transparence base material. In the distance of less than 
1 micro, damage may be done to a component in the case of handling, and a horizontal location gap of the 
luminescence conversion layer on a part for the light-emitting part which organic electroluminescence devices form 
with an angle of visibility, and a transparence base material occurs in the distance of 20micro or more. 
[0042] 

[Example] Next, although an example explains this invention still more concretely, this invention is not limited to the 
publication of the following examples, unless the summary is exceeded. The example of manufacture of organic 
electroluminescence devices is shown below. 
[0043] Example 1 (approach A) 

According to Approach A. the component was produced in the process shown below. As a design of a TFT 
component in the circuit diagram shown in drawing 3 , gate length of the 1st TFT was made into 20 microns, gate 
width was made into 100 microns, gate length of the 2nd TFT was made into 20 microns, and gate width was made 
into 600 microns. Pixel area is 600 micron x600 micron, pixel spacing is 800 micron x800 micron, and the numerical 
aperture was made into 56%. 

[0044] Each manufacture process is explained according to drawing 8 below. 

(a) Patterning of the gate electrode which reaches what carried out the laminating of the Au by 20nm of thickness 
on aluminum film further what carried out vacuum deposition of the aluminum with the resistance heating method by 
200nm of thickness lower electrode (anode plate) 22 with a usual photolithography technique and a usual wet 
etching technique on a lower electrode and a gate electrode formation process alkali-free-glass (7059 by Corning. 
Inc.) substrate was performed. It was 4.8eV when the work function of this lower electrode (anode plate) was 
measured by the Riken Keiki tabulation side analysis apparatus (AC-1). 
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[0045] (b) Gate dielectric film, the s^Honductor layer, and the substrate produced at^^^hmic contact layer 
membrane formation process processTa) were set in plasma-CVD equipment, and conti^lK>n membrane formation 
of each class 3b, 4b, and 5b was carried out on the conditions shown In the following table -1. 
[0046] 
[Table 1] 



iti^lR>r 





1 . SiNxS 


2. iJ8a-SI 


3. n'^'JIa-SI 










SiH4 


10 


20 


10 


NHS 


100 






H2 




20 




PH3/H2 (0.1%) 






100 




300 


260 


280 


fSaaiJ [Tarr] 


0^ 


0.15 


0.33 


ni^mm [w/om^i 


0.14 


0.08 


0.08 


mm Cnm] 


300 


100 


50 



[0047] (c) Pick out a substrate from the plasma-CVD equipment of the a-Si patterning process above, and it Is a 
usual photolithography technique and usual SF6. Plasma etching using gas performed patterning of a-Si. 
(d) By the source, and drain electrode formation process usual a photolithography technique and electron beam 
evaporation, the drain and source electrode which carried out the laminating of 50nm Cr layer and the lOOnm 
aluminum layer one by one were formed. 

[0048] (e) n+a-Si layer dirty off process usual a photolithography technique and SF6 By plasma etching using gas, 
the layer of n+a-SI was etched by having used the source and a drain electrode as the mask, and the channel was 
formed. When the property of a~SiTFT of the organic electroluminescence panel produced at the above-mentioned 
process (a) - the process (e) was evaluated, mobility (micro FE) was 0.5cm2 / V-sec, and the threshold was 3V. 
[0049] (f) The insulating layer of 1 .3 micrometers of thickness was formed with the usual photolithography technique 
using the Insulator layer formation process alkali development mold transparence heatproof resist ingredient for 
active-matrix circuit protection (the product made from Nippon Steel Chemistry; V-259PA). 
(g) Organic electroluminescence layer membrane formation process (white luminescence eel) 

After ultrasonic cleaning and pure water performed the drive circuit board done even at the process (f) by isopropyl 
alcohol and rinsing and desiccation nitrogen performed desiccation, and UV / ozone washing, the adhesion mask 
which limits a vacuum evaporationo part was attached, and it installed in the vacuum evaporation system, and it 
exhausted using the oil diffusion pump until the degree of vacuum in equipment was set to 2x10 to 6 or less Torrs. 
[0050] The organic electroluminescence-devices part which has hereafter the white luminescence function of the 
structure shown in drawing 7 was produced. It vapor-deposited by heating the copper phthalocyanine (HI) (crystal 
form being beta mold) shown in the following put into the molybdenum boat arranged in the above-mentioned 
vacuum devices. It vapor-deposited with degree of vacuum 2x10-6Torr (about 2.7x10 to 4 Pa), and the evaporation 
rate of 0.3nm/second. and the anode plate buffer layer 40 of 20nm of thickness was obtained. 
[0051] 
[Formula 1] 




(HI) 



[0052] Next, it is the periphery [0053] of a crucible about the 4 and 4'-screw [N-(1-naphthyl)-N-phenylamino] 
biphenyl (H2) shown In the following put Into the ceramic crucible arranged in said equipment. 
[Formula 2] 
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[0054] It vapor-deposited by heating at the tantalum wire heater of an enclosure. The temperature of the end crater 
which gets at this time was controlled in 250-260 degrees C. The electron hole transportation layer 41 of 60nm of 
thickness was obtained with degree of vacuum 1.7x10-6Torr at the time of vacuum evaporationo (about 2>3x10 to 4 
Pa), and the evaporation rate of 0.3-0.5nm/second. The range of crucible temperature is 200-210 degrees C about 
the zinc OKISA diazole complex (E1) shown in the following structure expressions as an Ingredient of eiectronic 
transportation layer 42a which has a blue luminescence function, and it is [0055]. 
[Formula 3] 




(ED 



[0056] It drove, and the degree of vacuum at the time of vacuum evaporationo was 1.5x10-6Torr (about 2.0x10 to 4 
Pa), the evaporation rate was 0.2-0.3nm/second. and the thickness of the vapor-deposited blue luminous layer was 
30nm. Next, the 8~hydroxyquinoline complex (E2) of the aluminum shown below was similarly vapor-deposited as an 
ingredient which forms green luminous layer 42b. Controlling the end-crater temperature which gets at this time in 
270-300 degrees C, the degree of vacuum at the time of vacuum evaporationo carried out the laminating of 1.5x10- 
GTorr (about 2.0x10 to 4 Pa), and the evaporation rate on blue luminous layer 42a by 0.1-0.2nm /and 15nm of 
thickness a second. 

[0057] 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)- which shows the 8-hydroxyqu incline complex 
(E2) of aluminum for red luminous layer 42c in the following structure expressions as dope coloring matter as a host 
ingredient as the last of a luminous layer — it used the 4H-pyran (DCM) (D1). 
[0058] 
[Formula 4] 




(D 1 ) 



[0059] The range of the crucible temperature of the 8-hydroxyquinoline complex of the aluminum at this time is 
270-300 degrees C. the crucible temperature of DCM was controlled in 100-1 10 degrees C. the degree of vacuum 
at the time of vacuum evaporationo is 1.3x10-6Torr (about 1.7x10 to 4 Pa), an evaporation rate is O.lnm/second, 
and the laminating was carried out on green luminous layer 42c by 15nm of thickness. The amount which DCM 
contained in the 8-hydroxyquinoline complex of aluminum was 2 % of the weight. The substrate temperature when 
carrying out vacuum deposition of the above-mentioned anode plate buffer layer 40, the electron hole transportation 
layer 41, and each electronic transportation layers 42a-42c was held to the room temperature. 
[0060] (h) an up electrode formation process — here, after exchanging the component which performed the vacuum 
evaporationo to the electronic transportation layer 42 for the shadow mask which specifies the vacuum 
evaporationo field and electrode takeoff connection of an up electrode, it was made to stick to a component, and it 
exhausted until it installed in another vacuum evaporation system and the degree of vacuum in equipment became 
below 2x10-6Torr (about 2.7x10 to 4 Pa) like the organic layer. Then, as cathode 4, the alloy electrode of 
magnesium and silver was vapor-deposited so that 2 yuan might become 20nm of thickness with coincidence 
vacuum deposition. Vacuum evaporationo was performed using the molybdenum boat in degree of vacuum 5x10- 
6Torr (about 6.7x10 to 4 Pa), and vacuum evaporationo time amount 3 minutes and 20 seconds. Moreover, the 
atomic ratio of magnesium and silver was set to 10:1.4. The work function of the Magnesium alloy of this 
presentation was 3.6eV. Then, the component was moved to the sputtering system, the laminating of the ITO film 
was carried out on magnesium and the silver alloy film by 150nm thickness, and the up electrode 23 was completed. 
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By the usual RF magnetron sputteriH^pthod, the component performed the spatter. v^j^^B heating. As spatter 
conditions for ITO. the mixed gas (0.1%~of oxygen densities) of argon-oxygen, pressure ^^^^Torr (about 0.4Pa), 
power-flux-denslty 0.1 W/cm2, a target, and distance between substrates were set to 10cm, in order to prevent a 
plasma damage. The work function of the ITO film obtained as mentioned above was 4.7eV. 
[0061] (i) It is a target within the still more nearly same sputtering system on the component which even the 
protective coat formation process up electrode formed Si02 It carries out and is transparent Si02. The protective 
coat was formed by lOOOnm of thickness. 

(j) The component ended to the closure process process (i) was taken out in the box permuted with dry nitrogen. 
TFT and the organic luminescence eel substrate which applied the photo-setting resin to the periphery for the glass 
substrate which carried out patterning of the color filter (blue, green, red) so that it might be in agreement with the 
electrode pattern of an organic electroluminescence eel as a luminescence conversion layer beforehand, and after 
the marker performed alignment, UV exposure was carried out and hardening processing was completed. At this 
time, the distance of an organic luminescence eel substrate and a color filter substrate was set up with 5 
micrometers by making photo-curing resin distribute a silica bead with a diameter of 5 micrometers. The color filter 
was formed using the color resist according to the approach usually learned, the transparence smoothing layer was 
prepared on it, and all thickness could be 3 micrometers. 

[0062] When the organic electroluminescence devices completed at the above-mentioned process were made to 
drive, luminescence of green [ which were changed in each color filter layer / the red and green ]. and blue has been 
checked. Moreover, the full color image has been attained by carrying out gradation control of blue, green, and the 
luminescence brightness of each red subpixel. 
Example 2 (approach B) 

According to Approach B, the component was produced in the process shown below. The design of a TFT 
component Is the same as an example 1 . Each manufacture process Is explained according to drawing 8 below, 
(a') A usual photolithography technique and a usual wet etching technique performed patterning of the lower 
electrode (cathode) 22 and a gate electrode for what formed Cr for aluminum by the sputtering method by 50nm of 
thickness further 200nm of thickness on the lower electrode and the gate electrode formation process alkali-free- 
glass (7059 by Coming, Inc.) substrate. 

[0063] A process (b) - a process (f) are performed like an example 1 . 

(g*) Organic electroluminescence layer membrane formation process (blue luminescence eel) 
Then, the low work function layer of a lower electrode (cathode) was formed by the following approaches. After 
ultrasonic cleaning and pure water performed the drive circuit board done even at the process (f) by isopropyl 
alcohol and rinsing and desiccation nitrogen performed desiccation, and UV / ozone washing, the shadow mask 
which specifies a vacuum evaporationo field and an electrode takeoff connection was stuck for the component, and 
it exhausted until it installed in the vacuum evaporation system and the degree of vacuum in equipment became 
below 2x10-6Torr (about 2.7x10 to 4 Pa) like the organic layer. As a low work function layer of a lower electrode, 
the alloy electrode of magnesium and silver was vapor-deposited so that 2 yuan might become 50nm of thickness 
with coincidence vacuum deposition. The work function of this Magnesium alloy was 3.6eV. 

[0064] The organic electroluminescence-devices part which has hereafter the white luminescence function of the 
structure shown in drawing 8 was produced. The anode plate buffer layers 40 and 4 of 20nm of thickness which 
consists of a copper phthalocyanine (HI), and the electron hole transportation layer 41 of 60nm of thickness which 
consists of a 4'-screw [N-(1 -naphthyl)-N-phenylamlno] biphenyl (H2) were formed like the making process of an 
example 1. Next, the aluminum 2 angle complex (El) of the 2-methyl-8-hydroxyquinoline shown in the following 
structure expressions as a host ingredient of the electronic transportation layer 42 which has a blue luminescence 
function and [0065] 
[Formula 5] 




(E 2) 



[0066] About the perylene (D2) shown in the following structure expressions as dope coloring matter. It Is a 
separate crucible [0067] respectively. 
[Formula 6] 




(D2) 
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[0068] ******** vacuum evaporatid^^^ 2 yuan was performed. The range of the crucy^^^mperature of the 

aluminum 2 nucleus complex at this time is 300-320 degrees C, the crucible temperaturl^Pperylene was controlled 
in 110-1 20 degrees C, the degree of vacuum at the time of vacuum evaporationo is 1.8x10-6Torr (about 2.4x10 to 4 
Pa), an evaporation rate is 0.2-0.3nm/second. and the laminating of the blue luminous layer of 45nm of thickness 
was carried out on the electron hole transportation layer 41. 

[0069] Finally, the B-hydroxyquinoline complex (E2) of aluminum was used as an electron injection layer. The 
crucible temperature of the 8-hydroxyquinoline complex of the aluminum at this time was controlled in 270-280 
degrees C, the degree of vacuum at the time of vacuum evaporationo is 1.3x10-6Torr (about 1.7x10 to 4 Pa), an 
evaporation rate is 0.2-0.3nm/second, and the laminating of the electron injection layer of 30nm of thickness was 
carried out on the electronic transportation layer. The substrate temperature when carrying out vacuum deposition 
of the anode plate buffer layer 40. the electron hole transportation layer 41, the above-mentioned electronic 
transportation layer 42, and the above-mentioned electron injection layer 43 was held to the room temperature. 
[0070] (h') The ITO film was formed by 1 50nm thickness as an up electrode formation process, then an up electrode 
(anode plate). By the usual RF magnetron sputtering method, the component performed the spatter, without heating. 
As spatter conditions for ITO, the mixed gas (0.1% of oxygen densities) of argon-oxygen, pressure 3x10-3Torr 
(about 0.4Pa). power-flux-density 0.1 W/cm2. a target, and distance between substrates were set to 10cm, in order 
to prevent a plasma damage. The work function of this anode plate was 4.7eV. 

[0071] Then, after passing through a protective coat formation process (i), the fluorescence conversion layer was 

used as a luminescence conversion layer, and also the closure process (j) as well as an example 1 was performed. 

and the stroke was made to complete like Approach A. Since blue luminescence was used as it was as a 

fluorescence conversion layer, it was unnecessary, and after distributing a coumarin 6 and distributing phenoxazone 

660 for the thing which made PMMA distribute a coumarin 6 3% of the weight about a green fluorescence conversion 

layer 2% of the weight in PMMA 1% of the weight as a red fluorescence conversion layer, the laminating of the 

transparence smoothing layer was carried out. and it formed by 3 micrometers of all thickness. 

[0072] When the organic electroluminescence devices completed at the above-mentioned process were made to 

drive, luminescence of the clear red changed in each fluorescence conversion layer, green, and blue has been 

checked. 

[0073] 

[Effect of the Invention] While being able to offer the organic electroluminescence devices which have the display 
capacity which was excellent by forming the insulating substrate In which the active-matrix circuit and the organic 
electroluminescence eel were formed, and the transparence support substrate which prepared the luminescence 
conversion layer face to face in this invention, the yield is good and can manufacture the advantageous panel also in 
cost Therefore, the organic electroluminescence panel of this invention can consider the application to the field of 
a flat-panel display (for example, the object for OA. the object for FA and the computer for LA. and a flat TV), or 
the display panel of measuring machine machines, and the technical value is large. 
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* NOTICES * 

JPO and NCI PI are not responsible 
damages caused by the use of this 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
d.In the drawings, any words are not translated. 



TECHNICAL HELD 



[Field of the Invention] This invention relates to the thin film mold device which emits light, applying electric field to 
the luminous layer which consists of an organic compound in detail about organic electroluminescence devices. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Although what doped Mn which is an emission center, and rare earth elements (Eu, Ce. 
Tbt Sm, etc.) is common to ZnS, CaS, SrS, etc. which are the n-VI group compound semiconductor of an inorganic 
material as an electroluminescence (EL) component of a thin film mold conventionally The EL element produced 
from the above-mentioned inorganic material has the high (- 200 V) trouble that the cost of difficulty (especially 
blue) and 4 circumference drive circuits has the high formation of the need (50-1000Hz) and 2 driver voltage 3 
having 1 full color alternating current drive. 

[0003] However, development of the EL element using an organic thin film came to be performed in recent years for 
amelioration of the above-mentioned trouble. In order to raise luminous efficiency especially, the class of electrode 
is optimized for the purpose of the improvement in effectiveness of the carrier impregnation from an electrode, an 
extensive improvement of luminous efficiency is made as compared with the EL element using single crystals, such 
as the conventional anthracene, by development (Appl.Phys.Lett., 51 volumes, 913 pages, 1987) of the organic 
electroluminescence devices which prepared the electron hole transportation layer which consists of aromatic 
series diamine, and the luminous layer which consists of the aluminum complex of 8-hydroxyquinoline, and the 
practical use property is approached. 

[0004] Besides the electroluminescence devices using the above low-molecular ingredients, as an ingredient of a 
luminous layer Pori (p-phenylenevinylene) (others [ 1990 / Nature. 347 volumes. 539 pages, and ]), Pori [2- 
methoxy-5-(2-ethylhexyloxy)-1, 4-phenylenevinylene] (others [ 1991 / Appl.Phys.Lett, 58 volumes, 1982 pages, 
and ]). Development of the electroluminescence devices using polymeric materials, such as Pori (3-alkyl thiophene) 
(others [ 1991 / Jpn.J.Appl.Phys.30 volume. LI 938 page, and ]), Development of the component (application physics, 
61 volumes, 1044 pages. 1992) which mixed a low-molecular luminescent material and a low-molecular electronic 
transition ingredient to macromolecules, such as a polyvinyl carbazole. is also performed. Moreover, doping 
fluorochromes for laser, such as a coumarin. by using the aluminum complex of 8-hydroxyquinoline as a host 
ingredient, for example (J. Appl.Phys.65 volume, 361 0 pages, 1 989) etc. is performed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] While being able to offer the organic electroluminescence devices which have the display 
capacity which was excellent by forming the insulating substrate in which the active-matrix circuit and the organic 
electroluminescence eel were formed, and the transparence support substrate which prepared the luminescence 
conversion layer face to face in this invention, the yield is good and can manufacture the advantageous panel also in 
cost. Therefore, the organic electroluminescence panel of this Invention can consider the application to the field of 
a flat-panel display (for example, the object for OA, the object for FA and the computer for LA, and a flat TV), or 
the display panel of measuring machine machines, and the technical value is large. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although a matrix address system (JP,2-66873,A; an institute-of- 
telecommunications-englneers technical research report OME89-1989 [ 46. 37, ]) is generally adopted in order to 
use the above organic electroluminescence devices as a display panel, what (an institute-of-^elecommunications- 
engineers technical research report, OME88-1988 [ 47, 35, ]) brightness decreases with reduction in a duty ratio, 
and that a cross talk occurs pose a practically big problem with the increment in the number of pixels. Furthermorep 
it will be necessary to carry out high brightness luminescence momentarily at the time of a dynamic drive, and the 
increment in driver voltage and decline in power conversion effectiveness will be caused as a result with the 
increment in the number of the scanning lines. 

[0006] In order to solve the problem of this passive-matrix drive method, it is possible to drive organic 
electroluminescence devices in an active-matrix circuit (JP.6-325869A JP,7-1 22360A; JP,7-122361 A JP.7- 
122362,A; JP.8-54836,A; JP.8-330600,A). However, there is a big trouble about fuil-color-izing. 
[0007] The method which carries out patterning of the :1 organic light emitting device by which some proposals are 
made, and carries out plane configuration until now according to each luminescent color (RGB) about the method of 
full-color-izing (Appl.Phys.Lett, 69 volumes, 3117 pages, 1996), 2) The method using minute resonator structure 
(Jpn.J.Appl.Phys.34 volume, LI 234 page, 1995), 3) The method (JP,7-1421 69,A) which combines a white light 
emitting device and a color filter, the method (JP,3-152897,A) which combines 4 blue light emitting device and a 
fluorescence conversion layer, method which carries out the laminating of the 5RGB luminous layer (France patent 
No. 2,728,082). 

[0008] The method of 1) is difficult to apply to a process top organic layer, and has the problem that wavelength 
shifts with a needing [ the method of 2 ]-expensive half mirror angle of visibility. It will be necessary to take an 
insulation perpendicularly and wiring will become very complicated about wiring of RGB each luminous layer by 
making it a laminating mold by the method of 3). 3) And in the method of 4. an organic layer is both the method 
which a formula can now adopt as a full color panel from the ability to form in solid one. 

[0009] Since the number of pixels of the level beyond a QVGA specification (320x240 dots) is assumed, a full color 
panel becomes an active-matrix drive mold fundamentally. The method of reconciling the above-mentioned method 
of 3 and 4 with an active-matrix circuit is required. Until now, by the approach (JP,6-325869,A) currently indicated, 
the organic electroluminescence eel of each pixel is formed on the same substrate as the component (TFT) of an 
active-matrix drive circuit, and the luminescence conversion layer (a color filter layer or fluorescence conversion 
layer) is formed in the outside of a substrate, or the component side, the sectional view in which drawing 1 shows 
typically the conventional example of structure of general organic electroluminescence devices — it is — 1 — a 
transparence substrate, and 2-6 — in an anode plate and 9, an organic luminous layer and 10 express cathode and, 
as for TFT and 7, 11 expresses [ a luminescence conversion layer and 8 ] a tooth-back base material respectively. 
[0010] However, although the making process of a luminescence conversion layer becomes the TFT formation back, 
since considering the manufacture process of TFT TFT already formed with developers, such as alkali used at the 
time of patterning of a luminescence conversion layer, has damage, the protective coat which bears wet process 
must be formed in a TFT part, since [ moreover, ] considering the yield as a panel the yield of the whole panel 
becomes the multiplication of the TFT yield and the luminescence conversion layer yield — considerable extent — 
becoming low is expected. 
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MEANS 



[Means for Solving the Problem] The problem of the above-mentioned yield on a production process is a technical 
problem which must be conquered for implementation of a full color panel. The active-matrix drive to which the 
manufacture yield of the whole panel does not fall in view of the above-mentioned actual condition is possible for 
this invention person etc., and it aims at offering the organic electroluminescence devices which can perform a full 
color display. That is, this inventions are the organic electroluminescence eel which was pinched by an anode plate 
and cathode and which consists of an organic luminous layer at least, and the organic electroluminescence devices 
which prepared the active-matrix circuit which drives an organic electroluminescence eel on said substrate, counter 
with said substrate, arrange a transparence base material at an insulating substrate top, and consist in the organic 
electroluminescence devices characterized by to prepare the luminescence conversion layer which changes 
luminescence from an organic electroluminescence eel on said transparence base material. 
[0012] 

[Embodiment of the Invention] Hereafter, the organic electroluminescence devices of this invention are explained 
according to an accompanying drawing, the sectional view showing typically the example of structure of the general 
organic electroluminescence devices by which drawing 2 is used for this invention — it is — 21 — in a lower 
electrode and 9, an organic luminous layer and 23 express an up electrode, and, as for a substrate, and 2-6, 24 
expresses [ TFT and 22 ] a transparence base material respectively. If a substrate 21 serves as an organic 
electroluminescence eel and a base material of a TFT part and the process temperature in a TFT production 
process (membrane formation of amorphous silicon, polycrystalline silicon, CdSe, etc.) is taken into consideration, a 
thing with the thermal resistance of 200 degrees C or more will be desirable, and the plate of a quartz or glass, a 
silicon wafer, etc. will be used. When especially a silicon wafer is used, there is an advantage which can form 
polycrystalline silicon TFT with high definition beforehand. Active-matrix circuits other than TFT are also usable to 
this invention, for example, the active drive by the metal / insulator / metal (MIM) component is also possible. With 
amorphous silicon, since process temperature becomes low. a resin substrate can also be used in addition to said 
substrate. However, since gas barrier property is needed in the case of a resin substrate, it is necessary to prepare 
the gas barrier layer by silicon oxide, a silicon nitride, etc. at least in one side of a substrate. 

[0013] The structure of TFT has shown what is called a reverse stagger mold to drawing 2 . It consists of the gate 
electrode 2, gate dielectric film 3, the semi-conductor layer 4, the ohmie contact layer 5, the source, and the drain 
electrodes 6a and 6b. Although only TFT of the last stage Is shown in drawing 2 , in order to carry out the active 
drive of the organic electroluminescence eel, at least two TFT(s) for switching and one capacitor are required. The 
concrete example of circuitry is shown in drawing 3 . What showed the active drive circuit of drawing 3 typically to 
the plane is shown in drawing 4 . 

[0014] On a substrate 21, the organic electroluminescence eel which consists of the organic luminous layer 9 
inserted into the lower electrode 22 and the up electrode 23 which form each pixel is prepared. Since luminescence 
from an organic luminescence eel is taken out through an up electrode, an up electrode needs to have 60% or more 
of permeability in a visible region (400-800nm). In order to obtain luminescence from an organic luminous layer, it is 
necessary to pour in an electron hole and an electron from each electrode, to make it recombine in an organic 
luminous layer, and to excite the component of an organic luminous layer. Let an up electrode be cathode in this 
invention by making into an anode plate the :A. lower electrode which is shown below and with which the approach 
of two kinds of charge impregnation is devised. 

B. Let an up electrode be an anode plate by using a lower electrode as cathode. 

Approach A and Approach B — also in any, it is as having mentioned already that it is the need that an up electrode 
has transparency in a visible region. Hereafter, the component configuration in an all directions method is explained 
in full detail. 

[0015] Since transparency is not required of <Approaeh A> lower electrode (anode plate), the metal which usually 
fills the work function needed for a hole injection is used. The metal which 4.6eV or more is desirable as a value of a 
work function, and fulfills this value For example, according to the chemistry handbook (edited by Chemical Society 
of Japan the basic volume II of the 3rd edition, 493-494 pages, Maruzen, 1984) Gold, silver, copper, iridium, 
molybdenum, niobium, nickel, an osmium, Metals and those alloys, such as palladium, platinum, a ruthenium, a 
tantalum, and a tungsten. Conductive polymers, such as metallic oxides, such as an oxide (it abbreviates to ITO 
below) of an indium and/or tin, copper iodide or polypyrrole, the poly aniline, and Pon (3-methylthiophene). are 
mentioned. Moreover, in order to lower wiring resistance, it is also possible to carry out the laminating of the above- 
mentioned metal on other low resistance electrical conducting materials, and to lower the resistance as the whole. 
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5-1000nm of thickness of a lower el^Hpde is usually about 10-500nm preferably. 

[0016] Although a transparent electrode is required as an up electrode (cathode), In ordlHrpour in an electron 
efficiently, the ingredient which has a work function 4.0eV or less is desirable. However, the work function of a 
transparence oxide conductor like ITO or ZnO is 4.6eV or more, and it is difficult to use as cathode. Then, the work 
function ingredient 4.0eV or less was thin-film-ized to extent which has sufficient permeability, it formed on the 
organic luminous layer, and carrying out the laminating of said transparence electric conduction film on it found out 
that it was an effective approach. Similarly according to the chemistry handbook, the alloy constituent of metals, 
such as aluminum, barium, calcium, a cerium, an erbium, europium, a gadolinium, a hafnium, an indium, a lanthanum, 
magnesium, manganese, neodium, a scandium, samarium, an yttrium, zinc, and a zirconium, and a these metals and 
the metal with which the work function mentioned previously has the value of 4.6eV or more is used as the 
aforementioned low work function ingredient 4.0eV or less, moreover. La66 etc. — a compound ingredient is also 
possible for this purpose. 1-100nm of thickness of this low work function Ingredient layer is about 0.5-50nm 
preferably from the request of transparency. The laminating of the transparence conductive layers, such as the 
above-mentioned ITO and ZnO. Is preferably carried out by about 10-500nm 5-1000nm of thickness on this low 
work function ingredient layer. Since the active drive circuit which has switching and a memory to each lower 
electrode is formed on the substrate, solid membrane formation is sufficient over [ electrode / up ] the whole 
screen product. 

[0017] Instead of the above-mentioned low work function ingredient layer, the volume phase which makes easy 
electron injection from cathode to a luminous layer according to the tunnel obstruction effectiveness may be used, 
as the ingredient used for this purpose — alkali-metal fluorides, such as LiF and NaF, MgF2, and CaF2 etc. — it 
consists of the oxide of alkaline earth metal, such as alkali-metal oxides, such as a fluoride of alkaline earth metal, 
and Li2 O. and MgO. BaO. and since it Is these ingredient insulation, as thickness, the range of 0.2-1 Onm is 
desirable. 

[0018] The vacuum evaporation technique according [ the formation approach of a lower electrode and an up 
electrode ] to a resistance heating method or an electron beam method, a sputtering technique, an ECR spatter, the 
ion beam spatter method, etc. are used. Next, the structure of the organic luminous layer 9 is explained. Although it 
is also possible to form luminescent material by the monolayer, in order to make luminous efficiency high, the 
structure which contains an electron hole transportation layer and an electronic transportation layer at least is 
desirable. Drawin g 5 is the sectional view showing typically the example of structure of the general organic 
electroluminescence eel used for this invention, in a lower electrode (anode plate) and 41, an electron hole 
transportation layer and 42 express an electronic transportation layer, and 23 expresses [ 21 / a substrate and 22 ] 
an up electrode (cathode) respectively. 

[0019] As conditions required of the ingredient of the electron hole transportation layer 41, the holeHrJection 
effectiveness from the lower electrode 22 is high, and it is required to be the ingredient which can convey the 
poured-in electron hole efficiently. For that purpose, ionization potential is small, from the light of the light, 
transparency is high, hole mobility is large, it excels In stability further, and, moreover, it is required that it should be 
hard to generate the impurity used as a trap at the time of manufacture and use. When the application for a 
mounted display is considered in addition to the above-mentioned general demand, thermal resistance is further 
required of a component. Therefore, the ingredient which has the value of 70 degrees C or more as Tg is desirable. 
[0020] The aromatic series diamine compound which connected the 3rd class aromatic amine units, such as 1 and 
1 -screw (4-G p-tolylamino phenyO cyclohexane. as such an electron hole transportation ingredient for example 
( JP,59-1 94393,A), The aromatic amine which two or more fused aromatic rings permuted by the nitrogen atom 
including two or more tertiary amine represented with a 4 and 4'-screw [N-(1-naphthyl)-N-phenylamino] biphenyl 
(JP,5-234681,A), The aromatic series triamine which has starburst structure with the derivative of triphenyl 
benzene (U.S. Pat No. 4,923,774). Aromatic series diamines, such as N. N'-diphenyl-N, and N'-screw (3- 
methylphenyl) biphenyl-4.4 -diamine (U.S. Pat No. 4,764.625), alpha, alpha, alpha', and alpha'-tetramethyl - alpha and 
alpha'-screw (4-G p-tolylamino phenyl)-para xylene (JP,3-269084.A), As the whole molecule, a triphenylamine 
derivative unsymmetrical in three dimensions (JP,4-129271 ,A), The compound which the aromatic series diamine 
radical permuted by the pyrenyl radical (JP,4-1 75395,A), The aromatic series diamine which connected the 3rd class 
aromatic amine unit by ethylene (JP.4-264189.A), The aromatic series diamine which has styryl structure (JP.4- 
290851 A). What connected the aromatic series tertiary amine unit by the thiophene radical (JP,4-304466,A), 
Starburst mold aromatic series triamine (JP,4-308688.A), A benzyl phenyl compound (JP,4-364153,A). the thing 
which connected tertiary amine by the fluorene radical (JP.5-25473.A), A triamine compound (JP.5-239455,A), a 
bis-dipyridyl amino biphenyl (JP,5-320634.A). N, N, and N-triphenylamine derivative (JP,6-1972,A). The aromatic 
series diamine which has phenoxazine structure (JP.7-138562.A). A diamine phenyl phenanthridine derivative (JP,7- 
252474,A), A hydrazone compound (JP,2-31 1 591,A), a silazane compound (U.S. Pat No. 4.950,950 official report), a 
silanamine derivative (JP,6-49079,A), a phosphamine derivative (JP,6-25659,A), the Quinacridone compound, etc. 
are mentioned. These compounds may be used independently, and if needed, it may mix respectively and they may 
be used. 

[0021] In addition to the above-mentioned compound, as an ingredient of the electron hole transportation layer 41. a 
polyvinyl carbazole and polysilane (Appl.Phys.Lett.. 59 volumes. 2760 pages. 1991). Poly FOSUFAZEN (JP.5- 
310949A). a polyamide (JP.5-310949,A), A polyvinyl triphenylamine (JP,7-53953,A), the macromolecule which has a 
triphenylamine frame (JP,4-1 33065A), The macromolecule which connected the triphenylamine unit by the 
methylene group etc. (Synthetic Metals. 55 to 57 volumes, 4163 pages, 1993), Polymeric materials, such as 
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polymethacrylate (J. Potym Sci., Polj^^^em.Ed, 21 volumes. 969 pages; 1983) containir^^^matic amine, are 
mentioned. 

[0022] The electron hole transportation layer 41 is formed by carrying out the laminating of the above-mentioned 
electron hole transportation ingredient on said lower electrode 22 with the applying method or a vacuum deposition 
method. In the case of the applying method, additives which do not become a hole trap according to one sort or two 
sorts or more, and the need about an electron hole transportation ingredient such as binder resin and a spreading 
nature amelioration agent, are added, it dissolves, a spreading solution is prepared, and it applies on an anode plate 
22 by approaches, such as a spin coat method, and it dries and the electron hole transportation layer 41 is formed. 
A polycarbonate, polyarylate, polyester, etc. are mentioned as binder resin. Since it will reduce hole mobility if binder 
resin has many additions, little direction Is desirable and its 50 or less % of the weight is usually desirable. 
[0023] After paying electron hole transportation Ingredients to the crucible installed in the vacuum housing and 
exhausting the inside of a vacuum housing to about 10 - 4Pa with a suitable vacuum pump, in the case of vacuum 
evaporation technique, a crucible is heated, an electron hole transportation ingredient is evaporated in it. and the 
electron hole transportation layer 4 is made to form on the anode plate 2 on the substrate 1 which faced each other 
with the crucible and was placed. When forming the above-mentioned electron hole transportation layer 41, a low- 
battery drive can be enabled by doping the metal complex of aromatic carboxylic acid and/or a metal salt (JP.4- 
320484A). a benzophenone derivative and a thio benzophenone derivative (JP.5-295361 A), and fullerene (JP.5- 
331 458 A) by 10-3 - 10% of the weight of concentration, and making the electron hole as a free carrier generate as 
an acceptor further. 

[0024] 10-300nm of thickness of the electron hole transportation layer 41 is usually 30-1 OOnm preferably. In order 
to form such a thin film uniformly, generally a vacuum deposition method is used well. In order to raise the lower 
electrode 22 and contact of the electron hole transportation layer 41 , as shown In drawing 6 . it is possible to form 
the anode plate buffer layer 40. A thin film with it can be formed, stability, i.e.. the melting point, and glass transition 
temperature are thermally high, and 1 00 degrees C or more are required as 300 degrees C or more and a glass 
transition temperature as the melting point [ the good contact to an anode plate and ] [ uniform as conditions 
required of the ingredient used for an anode plate buffer layer ] Furthermore, it is mentioned that ionization 
potential is low and the hole ir\jection from an anode plate is easy and that hole mobility is large. Until now for this 
purpose A porphyrin derivative and a phthalocyanine compound (JP,63-295695,A), Star bust mold aromatic series 
triamine (JP,4-308688.A), A hydrazone compound (JP,4-320483.A), the aromatic series diamine derivative of an 
alkoxy permutation (JP,4-220995.A). A p-(9-anthryl)-N and N-G p-tolyl aniline (JP.3-1 1 1485A). Poly thienylene 
vinylene and Polly p-phenylenevinylene (JP.4-145192,A). Organic compounds, such as the poly aniline (refer to 
Appl.Phys.Lett. 64 volumes. 1 245 pages, and 1 994), Metallic oxides (the 43rd applied-physics relation union lecture 
meeting, 27 a-SY-1996 [ 9 or ]). such as spatter carbon film (JP,8-31573.A). and a banazin san ghost ruthenium 
oxide, a molybdic-acid ghost, are reported. 

[0025] A porphyrin compound or a phthalocyanine compound is mentioned as a compound often used as the above- 
mentioned anode plate buffer layer ingredient These compounds may have the central metal and the thing of a non- 
metal is sufficient as them. As an example of these desirable compounds, it is :porphin [ to which the following 
compounds are mentioned ] 5. 10, and 15. 20-tetrapod phenyl-21H. and 23H-porphin 5. 10. and 15. 20-tetrapod 
phenyl-21H. and 23H-porphin cobalt (II). 

5, 10, 15, 20^etrapod phenyl-21H, and 23H-porphin copper (II) 
5, 10. 15. 20-tetrapod phenyl-21H. and 23H-porphin zinc (0) 

5. 10. 15, and 20-tetra-phenyl-21 vanadium [ H and 23H-porphin ] (IV) oxide 5, 10, and 15. 20-tetrapod (4-pyridyl)- 
21 H. 23H-porphin 29H, and 31H-phthalocyanine copper (II) phthalocyanine zinc (II) Phthalocyanine 
CHITANFUTAROSHIANIN oxide magnesium phthalocyanine lead phthalocyanine copper (11) 4. 4*, 4", 4'"-tetraaza- 
29H. and 31 H-phthalocyanine [0026] Although thin film formation is possible also for the case of an anode plate 
buffer layer like an electron hole transportation layer, in the case of an inorganic substance, a spatter, electron 
beam vacuum deposition, and a plasma-CVD method are used further. 3-1 OOnm of thickness of the anode plate 
buffer layer 40 formed as mentioned above is usually 10-50nm preferably. 

[0027] The electronic transportation layer 42 Is formed on the electron hole transportation layer 41. An electronic 
transportation layer is formed from the compound which can convey the electron from cathode in the direction of 
an electron hole transportation layer efficiently in inter-electrode [ which was able to give electric field ]. As an 
electronic transportability compound used for the electronic transportation layer 42, the electron Injection 
effectiveness from the up electrode (cathode) 23 is high, and it is required to be the compound which can convey 
the poured-in electron efficiently. For that purpose, to be the compound which the impurity which an electron 
affinity is large, and electron mobility is moreover large, is further excellent in stability, and serves as a trap cannot 
generate easily at the time of manufacture and use is demanded. 

[0028] As an ingredient which fulfills such conditions, aromatic compounds, such as a tetra-phenyl butadiene 
(JP.57-51781.A). Metal complexes, such as an aluminum complex of 8-hydroxyquinoline ( JP,59-1 94393 A). The 
metal complex of a 10-hydroxy benzo[h] quinoline (JP.6-322362A), a mixed ligand aluminum chelate complex (JP,5- 
198377,A — ) JP.5-198378A JP.5-214332.A, a JP.6-1 72751 A cyclopentadiene derivative (JP.2-289675A). A peri 
non derivative (JP.2-289676AX an OKISA diazole derivative (JP.2-21 6791 ,A). A bis-styryl benzene derivative 
(JP.1-245087,A, 2-222484 official report). A perylene derivative (JP,2-189890A. 3-791 official report), A coumarin 
compound (JP,2-191694A. 3-792 official report). A rare earth complex ( J P, 1-256584 A), a JISUCHIRIRU pyrazine 
derivative (JP,2-252793.A). p-phenylene compound (JP.3-33183,A), a thiadiazolo pyridine derivative (JP,3-37292.A), 
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A pyrrolo pyridine derivative (JP,3-d^^pAX a NAFUCHI lysine derivative (JP,3'203982^^^silole derivative (03 or 
70th spring annual convention [ of th^chemical Society of Japan ], 2D 1 02. and 2D1 Id^lFetc. are mentioned. 
[0029] 10-200nm of thickness of the electronic transportation layer 42 Is usually 30-100nm preferably. Although an 
electronic transportation layer can also be formed by the same approach as an electron hole transportation layer, a 
vacuum deposition method is usually used. Being the purpose which changes the luminescent color, while raising the 
luminous efficiency of a component, for example, doping fluorochromes for laser, such as a coumarin. by using the 
aluminum complex of 8-hydroxyquinoline as a host ingredient (J. Appl.Phys., 65 volumes, 3610 pages, 1989) etc. is 
performed. As for the advantage of this approach, usable and ** are mentioned also for an usable and 4 filmy 
fluorochrome with luminous efficiency bad [ the fluorochrome from which luminescence wavelength starts adjustable 
and 3 concentration quenching by selection of Improvement and two fluorochromes ] by the fluorochrome of one 
well head. 

[0030] Also in the purpose which improves the drive life of a component, it is effective to dope a fluorochrome by 
using said electronic transportation ingredient as a host ingredient. For example, the luminescence property, 
especially drive stability of a component can be greatly raised by doping condensed multi-ring aromatic series rings 
(JP,5-198377,A), such as a naphthacene derivative (JP.4~335087A) represented by rubrene, the Quinacrldone 
derivative (JP,5-70773,A), and perylene, 0.1 to 10% of the weight to a host ingredient by using metal complexes, 
such as an aluminum complex of 8-hydroxyquinoline, as a host ingredient. 

[0031] As a host ingredient when the electronic transportation layer 42 plays the role, the above-mentioned 
electronic transportability compound is mentioned, for example, and when the electron hole transportation layer 41 
plays a role of a host Ingredient, an above-mentioned aromatic amine compound and an above-mentioned hydrazone 
compound are mentioned. Although it is doped by homogeneity in the direction of thickness of each class when the 
above-mentioned dopant is doped in an electron hole transportation layer and/or an electronic transportation layer, 
there may be concentration distribution in the direction of thickness. For example, it may dope only near the 
interface with an electron hole transportation layer, or you may dope near the cathode interface conversely. 
[0032] In this Invention, In order to attain full color luminescence, the following two approaches can be considered. 
One is the approach of making carry out white luminescence of the component and decomposing the white light 
Into three colors of blue, green, and red. using KARARRUTA as a luminescence conversion layer. Three colors of 
blue, green, and red are obtained by carrying out blue luminescence of the component and blue's taking out the blue 
glow in a color as it is by using a fluorescence conversion layer as a luminescence conversion layer, and performing 
color conversion with a green fluorescence ingredient and a red fluorescence ingredient about green and red as 
another approach. Therefore, it Is necessary to consider as the lamination in which white luminescence or blue 
luminescence is possible as an organic luminous layer. For this purpose, a luminescence function can be given to for 
example, an electronic transportation layer, and it can consider as the following lamination. 
[0033] As shown in drawing 7 , in white luminescence, the electronic transportation layer 42 can be divided into 
three fields 42a, 42b, and 42c, blue luminous layer 42a. green luminous layer 42b. red luminous layer 42c, then 
luminescence from each class can pile up and be put together from the direction which touches the electron hole 
transportation layer 41, and white luminescence can be obtained In it In order to maintain white color balance, it can 
do easily by adjusting the thickness of each red luminous layer from blue. It can be used for the host ingredient and 
pan which are used for the electronic transportation layer mentioned already as an ingredient used for the luminous 
layer of each color combining dope coloring matter. 

[0034] In blue luminescence, blue luminescence can be obtained in the already mentioned electronic transportation 
layer ingredient according to the host ingredient in which blue fluorescence Is shown, and the structure shown in 
drawing 5 and drawing 6 by forming the electronic transportation layer which doped the blue fluorochrome if needed. 
As an approach of raising the luminous efficiency of organic electroluminescence devices further, the laminating of 
the electron Injection layer 43 can also be further carried out on the electronic transportation layer 42 (refer to 
drawing 8 ). It is required for the compound used for this electron ir\jection layer 43 that the electron injection from 
cathode should be easy and electronic transport capacity should be still larger. The aluminum complex of the 8- 
hydroxyqulnoline already mentioned as an electronic transportation layer ingredient as such an electronic 
transportation ingredient The system which distributed an OKISA diazole derivative (others [ 1989 / 
Appl.Phys.Lett, 55 volumes, 1489 pages, and ]) and them to resin, such as a polymethyl methacrylate (PMMA). 
(Appl.Phys.Lett., 61 volumes. 2793 pages, 1992). phenanthroline derivative (JP,5-331459,A). 2-t-butyl -9. 10-N. and 
N'-dicyano anthraquinone diimlne (Phys.StatSol. (a) — ) n mold hydrogenation amorphous carbonization silicon, n 
mold zinc sulfide, n mold zinc selenide, etc. will be mentioned in 142 volumes, 489 pages, and 1994. 5— 200nm of 
thickness of an electron Iruectlon layer is usually 10-100nm preferably. 

[0035] Since transparency is not required of <Approach B> lower electrode (cathode), the metal which usually fills 
the work function needed for electron iruectlon is used. Although 4.0eV or less is desirable as a value of a work 
function, the metal which fulfills this value tends to oxidize, and if an oxide film generates on a front face, electron 
iruection will become difficult in many cases. Moreover, in case patterning of the low work function metal is carried 
out using wet process, it Is thought that neither scaling nor corrosion is avoided. Therefore, as for most parts, it is 
desirable to form with the metal of low resistance, for example, copper, aluminum, etc., using only the surface part of 
a lower electrode as a low work function Ingredient layer. 2-100nm of thickness of this low work function ingredient 
layer is about 5-50nm preferably. 

[0036] In this case, a low work function ingredient layer can be formed for example, by the vacuum deposition 
approach. As shown In drawing 2 . the source and the drain electrode of TFT for an active drive are covered with 
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the insulating protective coat 12 in ^|Vto prevent a short circuit with an up electrode^^^ insulating protective 
coat serves as wrap appearance completely except the part of a lower electrode. If a T^^Pfrt and this insulating 
protective coat are doubled, the distance from a lower electrode to the summit of an insulating protective coat will 
be set to about 3 micrometers. Since the thickness of a low work function ingredient layer is very thin as mentioned 
above and a level difference piece is easily raised at the wall edge in a vacuum deposition method, only the part on 
a lower electrode is connected electrically. Since the part formed on the insulating protective coat is In an insulating 
condition electricallyt It does not carry out contribution of what to luminescence, either. 

[0037] The ingredient mentioned by Approach A is used as said low work function ingredient. Moreover, the volume 
phase shown by Approach A can be used instead of the above-mentioned low work function layer. It is Approach A 
and an ingredient and thickness are already described. Although a transparent electrode is required as an up 
electrode (anode plate), in order to pour in an electron hole efHciently. the ingredient which has a work function 
4.6eV or more is desirable. For this purpose, a transparence oxide electrical conducting material like ITO or ZnO is 
used. Before forming the up electrode by transparence oxide electric conduction, metals with a more high work 
function (gold, palladium, etc.) may be formed in the translucent condition, and a component property may be raised. 

[0038] Since it is the need that membranes are formed without raising a level difference piece also on the wall side 
face of the insulating protective coat described previously as the formation approach of an up electrode, the 
approach of forming membranes with sufficient covering power by whenever [ low-vacuum ] like a spatter is 
desirable. The laminating of the up transparence conductive layer is preferably carried out by about 10-500nm 5- 
1 0OOnm of thickness. Moreover, solid membrane formation Is sufficient over [ electrode / up ] the whole screen 
product 

[0039] About the structure of the organic luminous layer 9. It becomes the order of a laminating contrary to the 
lamination stated by Approach A. That is, in the configuration of drawing 5 , it becomes the order of a substrate, a 
lower electrode, an electronic transportation layer, an electron hole transportation layer, and an up electrode. The 
same is said of the structure of drawing 6 and drawing 7 . Finally, the transparence base material 24 with which the 
luminescence conversion layer 7 and it are formed is explained. In addition to taking out luminescence from an 
organic electroluminescence eel in support of a luminescence conversion layer, the role of a transparence base 
material has the function intercepted from the open air for closing a component. Although glass, a quartz, and the 
resin that carried out the coat of the suitable gas barrier layer are used for this purpose, when a glass plate takes 
into consideration cost, thermal resistance, and chemical resistance, generally it is desirable. 

[0040] About a luminescence conversion layer, two methods are in the appearance mentioned already. In combining 
with a white light emitting device, it forms a color filter on said transparence base material with a black matrix. 
There are not a color filter technique of existing [ the formation approach ] and a place which changes in any way. 
In the case of a fluorescence conversion layer, what distributed the fluorochrome to the resin medium Instead of the 
pigment is used. It is also possible to give the function of a color filter to fluorescence conversion and coincidence. 
[0041] Although the transparence base material with which the insulating substrate which was produced as 
mentioned above, and which supports organic electroluminescence devices, and the luminescence conversion layer 
were formed is intercepted from the open air with a suitable spacer, heat curing, or photo-curing resin and the 
closure is carried out, it is desirable to use a thing with a size of 1 -20 micrometers as a spacer in that case, and to 
specify the distance between an insulating substrate and a transparence base material. In the distance of less than 
1 micro, damage may be done to a component In the case of handling, and a horizontal location gap of the 
luminescence conversion layer on a part for the light-emitting part which organic electroluminescence devices form 
with an angle of visibility, and a transparence base material occurs in the distance of 20micro or more. 
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EXAMPLE 



[Example] Next although an example explains this invention still more concretely, this invention is not limited to the 
publication of the following examples, unless the summary is exceeded. The example of manufacture of organic 
electroluminescence devices is shown below. 
[0043] Example 1 (approach A) 

According to Approach A, the component was produced in the process shown below. As a design of a TFT 
component, in the circuit diagram shown in drawing 3 , gate length of the 1 st TFT was made into 20 microns, gate 
width was made into 100 microns, gate length of the 2nd TFT was made into 20 microns, and gate width was made 
into 600 microns. Pixel area is 600 micron x600 micron, pixel spacing is 800 micron x800 micron, and the numerical 
aperture was made into 56%. 

[0044] Each manufacture process is explained according to drawing 8 below. 

(a) Patterning of the gate electrode which reaches what carried out the laminating of the Au by 20nm of thickness 
on aluminum film further what carried out vacuum deposition of the aluminum with the resistance heating method by 
200nm of thickness lower electrode (anode plate) 22 with a usual photolithography technique and a usual wet 
etching technique on a lower electrode and a gate electrode formation process alkaliHree-glass (7059 by Coming, 
Inc.) substrate was performed- It was 4.8eV when the work function of this lower electrode (anode plate) was 
measured by the Riken Keiki tabulation side analysis apparatus (AC-1). 

[0045] (b) Gate dielectric film, the semi-conductor layer, and the substrate produced at the ohmic contact layer 
membrane formation process process (a) were set in plasma-CVD equipment, and continuation membrane formation 
of each class 3b, 4b, and 5b was carried out on the conditions shown in the following table -1. 
[0046] 
[Table 1] 





U SiNxB 


2. IJBa*SI 


3. n-'^ila-SI 










SiH4 


10 


20 


10 


NH3 


100 






K2 




20 




PH3/H2(0.1%) 






100 




300 


280 


280 


AflKA [Tor] 


0^5 


0.15 


0.33 




0.14 


0.08 


0.08 


mm [nm] 


300 


100 


50 



[0047] (c) Pick out a substrate from the plasma-CVD equipment of the a-Si patterning process above, and it is a 
usual photolithography technique and usual SF6. Plasma etching using gas performed patterning of a-Si. 
(d) By the source, and drain electrode formation process usual a photolithography technique and electron beam 
evaporation, the drain and source electrode which carried out the laminating of 50nm Cr layer and the lOOnm 
aluminum layer one by one were formed. 

[0048] (e) n+a-Si layer dirty off process usual a photolithography technique and SF6 By plasma etching using gas, 
the layer of n+a-Si was etched by having used the source and a drain electrode as the mask, and the channel was 
formed When the property of a-SiTFT of the organic electroluminescence panel produced at the above-mentioned 
process (a) - the process (e) was evaluated, mobility (micro FE) was 0.5cm2 / V-sec, and the threshold was 3V. 
[0049] (f) The insulating layer of 1.3 micrometers of thickness was formed with the usual photolithography technique 
using the insulator layer formation process alkali development mold transparence heatproof resist ingredient for 
active-matrix circuit protection (the product made from Nippon Steel Chemistry; V-259PA). 
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(g) Organic electroluminescence lay^^^brane formation process (white luminescenc e 

After ultrasonic cleaning and pure water performed the drive circuit board done even at^^PProcess (f) by isopropyl 
alcohol and rinsing and desiccation nitrogen performed desiccation, and UV / ozone washing, the adhesion mask 
which limits a vacuum evaporationo part was attached, and it installed in the vacuum evaporation system, and it 
exhausted using the oil diffusion pump until the degree of vacuum in equipment was set to 2x10 to 6 or less Torrs. 
[0050] The organic electroluminescence-devices part which has hereafter the white luminescence function of the 
structure shown in drawing 7 was produced. It vapor-deposited by heating the copper phthalocyanine (HI) (crystal 
form being beta mold) shown in the following put into the molybdenum boat arranged in the above-mentioned 
vacuum devices. It vapor-deposited with degree of vacuum 2x10-6Torr (about 2.7x10 to 4 Pa), and the evaporation 
rate of 0.3nm/second. and the anode plate buffer layer 40 of 20nm of thickness was obtained. 
[0051] 
[Formula 1] 




(HO 



[0052] Next, it is the periphery [0053] of a crucible about the 4 and 4'-screw [N-(1-naphthyl)-N-phenylamino] 
biphenyl (H2) shown in the following put into the ceramic crucible arranged in said equipment 
[Formula 2] 

/ „ _ '3 

(H 2) 




[0054] It vapor-deposited by heating at the tantalum wire heater of an enclosure. The temperature of the end crater 
which gets at this time was controlled in 250-260 degrees C. The electron hole transportation layer 41 of 60nm of 
thickness was obtained with degree of vacuum 1.7x10-6Torr at the time of vacuum evaporationo (about 2.3x10 to 4 
Pa), and the evaporation rate of 0.3-0.5nm/second. The range of crucible temperature is 200-210 degrees C about 
the zinc OKISA diazole complex (El) shown in the following structure expressions as an ingredient of electronic 
transportation layer 42a which has a blue luminescence function, and it is [0055]. 
[Formula 3] 



(El) 




[0056] It drove, and the degree of vacuum at the time of vacuum evaporationo was 1.5x10-6Torr (about 2.0x10 to 4 
Pa), the evaporation rate was 0.2-0.3nm/second, and the thickness of the vapor-deposited blue luminous layer was 
30nm. Next, the 8-hydroxyquinoline complex (E2) of the aluminum shown below was similarly vapor-deposited as an 
ingredient which forms green luminous layer 42b. Controlling the end-crater temperature which gets at this time in 
270-300 degrees C. the degree of vacuum at the time of vacuum evaporationo carried out the laminating of 1.5x10- 
GTorr (about 2.0x10 to 4 Pa), and the evaporation rate on blue luminous layer 42a by 0.1-0.2nm /and 15nm of 
thickness a second. 

[0057] 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)- which shows the 8-hydroxyquinoline complex 
(E2) of aluminum for red luminous layer 42c in the following structure expressions as dope coloring matter as a host 
ingredient as the last of a luminous layer — it used the 4H-pyran (DCM) (D1). 
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[0058] 
[Formula 4] 





H3C 




N(CH3)2 



(D 1 ) 



[0059] The range of the crucible temperature of the 8-hydroxyqu incline complex of the aluminum at this time is 
270-300 degrees C. the crucible temperature of DCM was controlled in 100-110 degrees C, the degree of vacuum 
at the time of vacuum evaporattono is 1.3x10-6Torr (about 1.7x10 to 4 PaX an evaporation rate is O.lnm/second. 
and the laminating was carried out on green luminous layer 42c by 1 5nm of thickness. The amount which DCM 
contained In the 8-hydroxyquinoline complex of aluminum was 2 % of the weight. The substrate temperature when 
carrying out vacuum deposition of the above-mentioned anode plate buffer layer 40. the electron hole transportation 
layer 41, and each electronic transportation layers 42a-42c was held to the room temperature. 
[0060] (h) an up electrode formation process — here, after exchanging the component which performed the vacuum 
evaporationo to the electronic transportation layer 42 for the shadow mask which specifies the vacuum 
evaporationo field and electrode takeoff connection of an up electrode, it was made to stick to a component, and it 
exhausted until it installed in another vacuum evaporation system and the degree of vacuum in equipment became 
below 2x10-6Torr (about 2.7x10 to 4 Pa) like the organic layer. Then, as cathode 4. the alloy electrode of 
magnesium and silver was vapor-deposited so that 2 yuan might become 20nm of thickness with coincidence 
vacuum deposition. Vacuum evaporationo was performed using the molybdenum boat in degree of vacuum 5x10- 
6Torr (about 6.7x10 to 4 Pa), and vacuum evaporationo time amount 3 minutes and 20 seconds. Moreover, the 
atomic ratio of magnesium and silver was set to 10:1.4. The work function of the Magnesium alloy of this 
presentation was 3.6eV. Then, the component was moved to the sputtering system, the laminating of the ITO film 
was carried out on magnesium and the silver alloy film by 1 50nm thickness, and the up electrode 23 was completed. 
By the usual RF magnetron sputtering method, the component performed the spatter, without heating. As spatter 
conditions for ITO, the mixed gas (0.1% of oxygen densities) of argon-oxygen, pressure 3x10-3Torr (about 0.4Pa), 
power-flux-density 0.1 W/cm2, a target, and distance between substrates were set to 10cm, in order to prevent a 
plasma damage. The work function of the ITO film obtained as mentioned above was 4.7eV. 
[0061] (i) It is a target within the still more nearly same sputtering system on the component which even the 
protective coat formation process up electrode formed Si02 It carries out and is transparent Si02. The protective 
coat was formed by 1 0OOnm of thickness. 

(j) The component ended to the closure process process (i) was taken out in the box permuted with dry nitrogen, 
TFT and the organic luminescence eel substrate which applied the photo-setting resin to the periphery for the glass 
substrate which carried out patterning of the color filter (blue, green, red) so that it might be in agreement with the 
electrode pattern of an organic electroluminescence eel as a luminescence conversion layer beforehand, and after 
the marker performed alignment, UV exposure was carried out and hardening processing was completed. At this 
time, the distance of an organic luminescence eel substrate and a color filter substrate was set up with 5 
micrometers by making photo-curing resin distribute a silica bead with a diameter of 5 micrometers. The color filter 
was formed using the color resist according to the approach usually learned, the transparence smoothing layer was 
prepared on it, and all thickness could be 3 micrometers. 

[0062] When the organic electroluminescence devices completed at the above-mentioned process were made to 
drive, luminescence of green [ which were changed in each color filter layer / the red and green ]. and blue has been 
checked. Moreover, the full color image has been attained by carrying out gradation control of blue, green, and the 
luminescence brightness of each red subpixel. 
Example 2 (approach B) 

According to Approach B, the component was produced in the process shown below. The design of a TFT 
component Is the same as an example 1 . Each manufacture process is explained according to drawing 8 below, 
(a') A usual photolithography technique and a usual wet etching technique performed patterning of the lower 
electrode (cathode) 22 and a gate electrode for what formed Or for aluminum by the sputtering method by 50nm of 
thickness further 200nm of thickness on the lower electrode and the gate electrode formation process alkali-free- 
glass (7059 by Corning, Inc.) substrate. 

[0063] A process (b) - a process (f) are performed like an example 1 . 

(g) Organic electroluminescence layer membrane formation process (blue luminescence eel) 
Then, the low work function layer of a lower electrode (cathode) was formed by the following approaches. After 
ultrasonic cleaning and pure water performed the drive circuit board done even at the process (f) by isopropyl 
alcohol and rinsing and desiccation nitrogen performed desiccation, and UV / ozone vyashing. the shadow mask 
which specifies a vacuum evaporationo field and an electrode takeoff connection was stuck for the component, and 
rt exhausted until it installed in the vacuum evaporation system and the degree of vacuum in equipment became 
below 2x10-6Torr (about 2.7x10 to 4 Pa) like the organic layer. As a low work function layer of a lower electrode, 
the alloy electrode of magnesium and silver was vapor-deposited so that 2 yuan might become 50nm of thickness 
with coincidence vacuum deposition. The work function of this Magnesium alloy was 3.6eV. 
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[0064] The organic electroluminescd^^Vde vices part which has hereafter the white lurr^^^ence function of the 
structure shown in drawing 8 was produced. The anode plate buffer layers 40 and 4 of 2l^^)f thickness which 
consists of a copper phthalocyanine (HI), and the electron hole transportation layer 41 of 60nm of thickness which 
consists of a 4 -screw [N-(1-naphthyl)-N-phenylamino] biphenyl (H2) were formed like the making process of an 
example 1. Next the aluminum 2 angle complex (El) of the 2-methyl-8-hydroxyquinoline shown In the following 
structure expressions as a host ingredient of the electronic transportation layer 42 which has a blue luminescence 
function and [0065] 
[Formula 5] 




(E 2) 



[0066] About the perylene (D2) shown in the following structure expressions as dope coloring matter, it is a 
separate crucible [0067] respectively. 
[Formula 6] 




(D2) 



[0068] ******** vacuum evaporationo of 2 yuan was performed. The range of the crucible temperature of the 
aluminum 2 nucleus complex at this time is 300-320 degrees C, the crucible temperature of perylene was controlled 
in 110-120 degrees C, the degree of vacuum at the time of vacuum evaporationo is 1.8xlO-6Torr (about 2.4x10 to 4 
Pa), an evaporation rate is 0.2-0.3nm/second, and the laminating of the blue luminous layer of 45nm of thickness 
was carried out on the electron hole transportation layer 41. 

[0069] Finally, the 8-hydroxyquinoline complex (E2) of aluminum was used as an electron injection layer. The 
crucible temperature of the 8-hydroxyquinoline complex of the aluminum at this time was controlled in 270-280 
degrees C, the degree of vacuum at the time of vacuum evaporationo is 1.3x10-6Torr (about 1.7x10 to 4 Pa), an 
evaporation rate is 0.2-0.3nm/second, and the laminating of the electron injection layer of 30nm of thickness was 
carried out on the electronic transportation layer. The substrate temperature when carrying out vacuum deposition 
of the anode plate buffer layer 40. the electron hole transportation layer 41 . the above-mentioned electronic 
transportation layer 42, and the above-mentioned electron injection layer 43 was held to the room temperature. 
[0070] (h') The ITO film was formed by 150nm thickness as an up electrode formation process, then an up electrode 
(anode plate). By the usual RF magnetron sputtering method, the component performed the spatter, without heating. 
As spatter conditions for ITO, the mixed gas (0.1% of oxygen densities) of argon-oxygen, pressure 3x10-3Torr 
(about 0.4Pa), powerHlux-density 0.1 W/cm2. a target, and distance between substrates were set to 10cm, in order 
to prevent a plasma damage. The work function of this anode plate was 4.7eV. 

[0071] Then, after passing through a protective coat formation process (i), the fluorescence conversion layer was 
used as a luminescence conversion layer, and also the closure process (j) as well as an example 1 was performed, 
and the stroke was made to complete like Approach A. Since blue luminescence was used as it was as a 
fluorescence conversion layer, it was unnecessary, and after distributing a coumarin 6 and distributing phenoxazone 
660 for the thing which made PMMA distribute a coumarin 6 3% of the weight about a green fluorescence conversion 
layer 2% of the weight in PMMA 1% of the weight as a red fluorescence conversion layer, the laminating of the 
transparence smoothing layer was carried out, and it formed by 3 micrometers of all thickness. 
[0072] When the organic electroluminescence devices completed at the above-mentioned process were made to 
drive, luminescence of the clear red changed in each fluorescence conversion layer, green, and blue has been 
checked. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] The type section Fig. having shown an example of the conventional organic electroluminescence 
devices. 

[Drawing 2] The type section Fig. having shown an example of the organic electroluminescence devices used for this 
invention. 

[Drawing 3] The example of a circuit for the drive of the organic electroluminescence devices of this invention. 
[Drawing 4] The TFT drive circuit top view of the organic electroluminescence devices of this invention. 
[Drawing 5] The type section Fig. having shown an example of an organic electroluminescence cel. 
[Drawing 6] The type section Fig. having shown another example of an organic electroluminescence cel. 
[Drawing 7] The type section Fig. having shown another example of an organic electroluminescence cel. 
[Drawing 8] The type section Fig. having shown another example of an organic electroluminescence cel. 
[Drawing 9] The example of a making process of the organic electroluminescence panel of this invention. 
[Drawing 1 0] The example of a making process of the organic electroluminescence panel of this invention. 
[Description of Notations] 

1 Transparence Substrate 

2 Gate Electrode of TFT 

3 Gate Dielectric Film 

4 Semi-conductor Layer 

5 Ohmic Contact Layer 

6a, 6b A source electrode, drain electrode 

7 Luminescence Conversion Layer 

8 Anode Plate 

9 Organic Luminous Layer 

10 Cathode 

1 1 Tooth-Back Plate 

21 Insulating Substrate 

22 Lower Electrode (Anode Plate or Cathode) 

23 Up Electrode (Cathode or Anode Plate) 

24 Transparence Base Material 
31.32 TFT1.TFT2 

33 Capacitor for Are Recording 

34 Scanning Line 

35 Data Line 

36 Common Line 

37 Pixel Lower Electrode 

38 Gate Dielectric Film / Semi-conductor Layer 

40 Anode Plate Buffer Layer 

41 Electron Hole Transportation Layer 

42, 42a-42c Electronic transportation layer 
43 Electron Iqiection Layer 
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DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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[Drawing 8] 
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[ Drawin g 9] 
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[Drawing 10] 
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